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Abstract of JP2001 0941 1 3 

PROBLEM TO BE SOLVED: To improve reliability of a thin-film transistor. SOLUTION: A gate electrode is formed 
of a first electrode 108 having tapered section, and a second electrode 109 having a width narrower than that of 
the first electrode 108. In a semiconductor layer, phosphorus is doped at low concentration via the first gate 
electrode 108, and two kinds of n-type impurity regions 124 to 127 are formed at the region between a channel- 
forming region 121 and n-type impurity regions 122, 123. The n-type impurity regions 124, 125 are overlapped with 
the gate electrode, but the regions 126, 127 are not overlapped therewith. By forming two kinds of n-type impurity 
regions, off-current can be reduced, and at the same time, characteristics can be prevented from deteriorating. 
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^^L. 1113 4 (G) . (H) {Cti:^^^<On^^^/U 
^TFTiD^-^iSr^-ro 
[0 0 2 0] /.^*3. [l!®^tC:Jol>-Cn'' liV-:^®*^ 

^^L. n" fin"" h^^^mm^-i&^^i&m&^mm 

[0021111134 (A). (B) i^l^-TJ: 9(-LDD 
[0 0 2 21 — ^^y— h;r— >'<-^ ';/>^^(^LDD$r 
4 (C) : (D) ) 

[0 0 2 3] LDD^«;55>>'- ^ 
(GOLD^^it) (^3 4 (E) . (F) ) Xh^tK 

[0 0 2 41 Z<Dm^. :t>mm<D^it^-^^^^n^^ 
[0 0 2 51 -eUT. ^^^^CO^itttm 3 4 (G) . 
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[ 0 0 2 6 1 :*:m^A(illl 3 4 (E) . (F) \Z^Lti 
^^<DX0l<^mmi^tCo n ^^^J^mr FT 7!)-7i-y:^m 

:^^-t7f^/\^h<Dj£(Dm.JS.fi^:^^f)^oXi.t.^ t. hiffe 

JO 

[0 0 2 71 Z(D^^ LDD^^lcll;^;— >'U75S^®$n 
[0 0 2 81 :$:m^All. Z(D X O ^J^'^^^^^^^'P'^ 

[0 0 2 91 

i^m(D'^m<omm\ mi-^mi ^m^^^x^ :^^m<om: 

[0 0 3 01 mmmmi^ ^f.^mmm^-t^^m^T 
F T\^mm\^fzi^<Dx^^o mi^-m^^m^^x^ -^n 

[0 0 3 1 1 ^"f . 100 ±m^Tmm: i o i 
^L. Tifei^i 0 liitc. m^<o^m^wm^0 2^w^f^^ 
-t^o ^^^*^^i 0 2^ao-c^*si 0 o^®tc. y- 
30 hmmmt^j:^mm^mi o s^m^^^o mi 

(A) ) 

[0 0 3 21 Stgl O Oi,cn. :ffy:^m^s ^I^S^. 

^i^-h (PET) m(Dmmm^^m\^^^^tJb>x^ 

[00 3 31 Tife]^ 1 O 1 ti. ^^i^m 102 tcgtg;ii> 

m<D^-my^^^^Mm:fimmx^ 
(0 0 3 41 T^^i o 1 (oi^mijm\t.cwr>m'^:^^< 

tzm-^f^zi^s ^^B«i^u =^>m%:^mLmmit\^x. m 
iti^ V >m^Mj&-rh:fjm^m\^^^ zti,x^ 

[0 0 3 51 ^fz. TtfeJ^l 0 1 tCii_bfEC0^m*fe^l3^ 

50 m'k±.m^^mmv.fz^m^^y^^t\.xm\^^^z.ti^ 
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[0 0 3 6] 0 2(Ot;tJ|£^^^0%i4(lTFT(C 

T'#-5o 1 O 2£^li:^l^ 1 0— 1 5 0 nmi:-r 

[0 0 3 7] ^^J^l 0 3,(iTFT69y— h^fe^l^^^ 

^i--5]^T*^t>i9. miti^v^i^s m<tiyv=^>^. mitm 
[0 0 3 8] ^mmi 0 3<D^m^^t urtir^x-^ 

ECRC VD&?:ti:'{b^^te?£ (CVD) 
>^./^:y^^^c^^S^tSfe (PVD) ^^l^tLt^<tV\ 
[0 0 3 9] «fe^JKl 0 3±(Cti. ^- hmiS h 

San) ^i^^-r-s^i coa^^j^i 0 4. ^2co2^m^i 

0 5€r?!^fi)c-rSo m 1 (B) ) 

[0 04 0] mi (om'm.m i o 4 ny'—y<—^^m'r^ 

tm^tl^o ^J;t(^> i^c^^ (Cr) . ^l^^JV (T 
a) (mJ5Ktt;;&5 5 0%i^±) ^-rS^^ilSl-. 

(T i) . t^^v^^x^ (w) . (m 

;65T*#. ^J^t^f. ^$^>'^/H^^^^k:^5'>i$'/U (TaN) 

j^-Cfefe^fc3^]^^ffiV^5w^:i5T'^^o 
[0 04 1] ||2C02^mJ^l 0 5*:im2co</— 
(^2 0^— MEiSI) 1 0 9^^^t&-r^l^T*fo'9. T/W 

^nzT^i, (A 1 ) . m (Cu) . i^n^ (Cr) . ^> 

^/w (Ta) ^^J^^^ (Ti) . ^^ify^'r:^ (W) . 

yt/x^- (Mo) ^^J*^ «l^lt;65 5 0%i^Ji) 

:^ ^^]l^lt CO -5 tt-ipf ^ il^i- 5 5 ^ 

[0 0 4 2] m7L\^. %\<r>m-nM \ 0 4xm2(Dmm 

Ji^l 0 5 ^ LTti. n^S i /T a . n^S i /T a -M 
o T a / A K T i / A K WN^W, TaN/ 

Ta^Oim^-g-^-^^iltR-r^r ^>5^-C#^. ^fc. U 

mm.mi o 5\^x^ ^tcii^t7im<Di&^\ o^fj:< thm 
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h^t^fzi^x;h^o ^/c. mi co^m^i 0 4coii:$ 

1 0-4 0 0 nm. m 2 <DmUm<om ^ \^ 1 0 — 40 
OnmirL. jgUlO^-g-ff^d^ 2 0 0 - 5 0 0 n m(C/^^ i 

[0 0 4 3] m2(Dmm.mi o 5±tci^v^;^ 

I 0 e^m^-t^o uv?^ f-^;^^ 1 0 6 ^fflv>-c 

||2C02g^J^l 0 5^^s/^>'i/LTl|2 0y- 
1 0 9^^Jf$^Sci-'5c ^i/^>^(;:ti^;^i4*0!>^^^ 
';/f">'i/^ffiV>tL(^<tV\ ^fc. mi (Oi^mi^l 0 4 ^ 

^fflV^^ r ^ ^Tt'So (1^1 (C) ) 
[0 04 4] mC\^i^^ h-^:^^ 106 ^Irffll^r. ^ 1 

[0 0 4 5] rcozn^y^^-^tcj:*?, lg3*C^-^J:5 
(C. ^i^- hm^l 0 8£0{H!j®;6Sy— h^fe^jg^l 0 3 t^tC 
^ 0 (13SJejl-b6 OS^TOiaStOMi: 

C7)g£ia. ct O^ff* L< 7^£J(.±2 0g^T<O$Bffl^-r 

—^<-ut^^i-^u^\z.i6\^^x. nmxitpm<D^n 

[0 04 6] in 3 (c^-r <J: b iCT^— Q (i. X— 
— |FI50*SWG. Ji:^HG^^V>T. tan 6 =H G/WG ^ 

[0 0 4 7] h-v';:^^ 1 0 6 ^I^^L. 

Jf? 1311 0 8. 1 0 9^-^>^^t:iLX^^<*:S 1 0 2*c^^ 

^rt^i^T'^-So n^CQ^Mi^t* K•:^--^?'.C^T^^^T- 
ft^6^tc(iy:/ (p) . T>^ (As) x^ho P 

^/V-^=^^M^-^\.X\t.l ZWiTimXh^ . 
tCti:1^o > (B) T-fc^o 

[0 04 8] rrTM^i. y K— e">i/^fe(CT 

?^;!JDL. n-^O^Mi^^«l 1 1. ii2^m^'r 

1 2 4. 1 2 5. n "^om 3 <7>^^i^^^ 1 2 6 . 1 

2 7tCjo(t'5n^CO^I^&^<^S^55'^^5*3£^n5o ^ 

(A) ) 

[0 0 4 9] n" m(D^¥^^^^ 111. 112 (Cf^m 

1 coy— him 10 8 <D^—^<—%^m^^'^x y >^ 
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[00 5 01 H(-. mi[&-r^<t n" m(D^^^m 

^111. 11 2<0^gS4giaii K— f^i/^c^^^DillgBE 
K-fV^(7?;tJD5l®jE(*4 0-1 0 0 k eVtMit^lCWt 

[ 0 0 5 1 ] lil 2 (A) T*(i. n ~MCO^^^^« 1 1 
1, 1 1 2 (w*5V^T® 1 O^^'— b^^l O 8 i::^— 

tztiisbX-:hho ^cCiS. i:^^:*:B^^^#^?^^tk^?:>^ll®t- 
[0 0 5 2 1 ^S^^:^C>/— hm^l 0 8. 1 0 9^SoTU 

v?^ h-e;^^ 1 2 0 ^?i^^-r^o 1 2 otcj: 

nMco:^*[6i^T'fe-5 y ^^Sr^S^^^ 1.0 2i;i^;DD-r^o 
(112 (B) ) 

[0 0 5 3] h-^;^:?' 1 2 0T*lf^^^xTV>/£V^n 

"^^M^^^l 11. 112 tcil^6^tc y >;55^.:dP$ 
nx. n -"^CO^ 1 1 2 2 . 1 2 3:d5Jf^fiK 

$tt6o ^fc^2 0<>'- hm^l 0 9T'S^^ixXl/^fc® 
^12 1(il^2 (A) , (B) <DWM'XMX^)>t'^W^Vi 

[0 0 5 4] ^fc. n" m.<D-^Wm^'^\ 11. 112 

^c^ol^-r. 112 (b) (oWM:LMr(:^)^-yti^^%Vi-^f\.ftt^ 

S^J^i^^*^ 1 2 4 — 12 7 t^^^o 
[0 0 5 5] ^ 1 hffi^Sl 0 8 i:m^.^orv^^ 

5,37-) urv^^ig^t^^^i^^^i 2 4. 

1 2 5(ln- ^0^2CD:F^i^^«^^.e'9. Hi 

1 0 8 ^s^J:o-cv^/.cv^{g^gs^)^^m«tin- ^(Dm 

3 cO^^i^^^ 1 2 6 . 127 tf^^. 

[0 0 5 6 ] tji^. m2 (b) (omMx-m^^^ox^ 

X, ^mWm 1 0 2^®S:^5^6^t^^£tl^-fr-Ct>^V\ 
[0 0 5 7 ] II 4 d^i" ct 9 f-. ^2 (D^^mWS. 1 2 

Ii!4^Il!4 (A) — (D) {Z^ii. 12 1. 124 
(CA-D^ftLfCo ^cCiS. I^4iCim^^n>'ctV^;dN y 

— 1 0 9 ^*i^A/X^«->6t)(-ff^^^nri/^5fife;^(^ 

H 2 (D^mmm^ 12 5 1 2 4 t l^1^X*>^o 
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[0 0 5 8] 1^14 (A) {ZTjk^Xo^^. ^2(0^f^!^m 

B<D^—y<—^(Dmm<D^it{:iMft:^LXj^itm\^. ^3 

<D:^'^!^m^l 2 6 A^^(b^^^^^M^m^l 2 1 Aic 
^^^1 2 4 Ay ^(?^i©S^^^:^I^t-^i^^bU:rc^lr 

^mit^titiv xD^m-^^^^^^m^mi^i 2 1 

A;e)-^H3<75^i^i^^*Sl 2 6 A{;ir^7b^oTti;!JDi-5o 
[0 0 5 9] m3 0:T:^i^^^l 2 6 Atcio 

i^? v>T. ]^/p::*rr^('¥^i^j^k;Ufcy ^-iiSti^^i 2 6 at* 
(iir^— (r/<f-5o ii2oy— hmsi 0 9tcS*? 
tix\^^^^mwmi^it.]j >t^±< mM^tif^\^^tL^. c 

Lk\-tm2<o^—vmM\ 0 9(o^-y^>'uS:frf^cptltc/j! 

[0 0 6 0] ^fc. iil2 (A) (D^) >mimTMX. 1114 

(A) (D^-^J: l>;tJDitmJE^;^t < Lfci^-g-. (114 

(B) ic^-f-J: m2o:^^i^^*^i 2 4 BCiti. 
^-r^-y^mf^mi&l 2 1 B <^e7?S^$iS5^t^t. y V^bS^^D 
$n-5o rco^-^^b. ^^^v'l-JF^fiSc^^l 2 1 BliH2 

h^Sl O 9T'S^^tl^/cM*T*fei9. "^^^-^^^ 
lBi^m2<D^— 0 9 0^-^^/l-:g;^f^(^<iit-?if 

-So E!4 (A) i:[^C;bD5$mJET$?ort>. -r- 

^2<D^m!^m^i 2 AB^Mf^-r^^t^^X'^ 
[0 06 1 ] w{:^mmmjE^±^ < Ltzm^s m4 

(C) (C^-r<t9(c:. H2 0?F3^i^^«l 2 4CtC*5V^ 

1 0 9o^^^/i-:^;^r^oi|il(c/.e6o 

[0 0 6 2] t,fz. m2 (A) oy>^;!JDX^T% 1^14 

(A) (om^^v i:>i3umm.j^^4^^< Lfz^\at.. m4 

(D) tc^-r<}:9(c. y ^-(^^1 cD^!^— hffl:® 1 0 8(o 

2(7:>^^i^^^l 2 4Dli^4 (A) h'^<^J^^o 
10 0 6 3] m2(DTm!^m^l 2 4DtC^o^/^T. 
ztrf^tc^pi^Yb^ixj'cy >o«S»ilil4 (A) irl^^tc. 
m 3 (D^^'^i^miS, 1 2 eU^^h^^^^^M^m^l 2 1 
40 DtCf^T^^oT^^d^g^^i^^i-^o L;6^LI14 (D) (^^-g- 
\Zi-Xm4 (A) ^^/.f H20Ti^i|^^«l 2 4D^ 
^^^ji^m^m^l 2 1 Di:<7>^-&lFBf*Hl (T:)^— 
1^1 0 8 07^— aS(^?T(C#?5E-r6o rofci6, ^ir 
^wU:g:LDiiH2 (Oy— him 1 0 9 ^ ^-/U:^:fe"r^O 

[0 0 6 4] /^io. ^4 (A)^I^C;&Di$mJETfco-C 
'b. HltT^y-hm^iO 
SCO^W-t^W-^^^^^^h. 1^4 (D) (om 2 (O^^^i^m 
«1 2 4 D^?f$jS;-rSC^:;d5x*#^o 
5^7 [0 0 6 5] ±ii^Lfc<J: ^K:/^X-e K— >^&T*^3^i^ 
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LT. m 2 12 4 ^mf&'r^:^ t t*>'^m-x^ 

[0 0 6 6 1 r r-C. ^1 1 2 2. 1 2 3CO 

ll2'-20Mm ({-^^6<)tCI^3 

(rcom-^tciiy >-e*>^>) commit i x i o^^-i x 

1 0 2latoras/cm3 (j-t^&^tCti 1 X 1 0 20-- 5 X 1 0 ^0 
atoms/cm^ ) X^^o r (T:*^ 1 ^^^^^^^ 1 2 2. 12 

lO 0 6 7 ] ^tz. m2Tm.mmigil 2 4^ 12 5<D^ 
^(iO. 1 -1 /zm a-t^6^t-fiO. 1—0. 
$f^L<(iO. 1—0. 2 jum) T*fc'9. 1? >^O^iSti 
1X10 1X10 l^atoras/cm^ 5X1 

0 IS— 5X10 l^atoms/cm^, $f ^ U < 1 X 1 0 1®— 
2X10 l^atoms/cra^ ) T*^b> <9 . M 1 (D>tf— hW,^ 1 0 

1. m3 0:^Mi^®*SJ: '9<&< ?:f6o 

I 0 0 6 8 J ^fc. HS^i^^^^ l 2 6. 1 2 7 <D^ 
^liO. 5 — 2^111 (f-tS&fjtCti 1 - 1 . 5jum) T*fc 
D . y V-c^SSfi 1X10 ^^— 1X10 ^^atoras/cm 
3 (ft^&tlt-fi 1X10 ^'^— 5X10 ^^atoms/cm^ . ^if 
^L<li5XlO ^^— 1X10 ^^atoms/cm^ ) T*fo^o 

I 0 0 6 9 I ^fc. ^^^-/^mm.m^ 12 1 

» 32:ti>i<n>^ 1 X 1 0^^— 5 X 1 

Ol«atoms/ctn3o^gST''&tP^«T*^Sc. ^n^^tiL^ 

1 ME^JE ^ ^ ^^'^ ^ ^ ^ i^-lt ^ ^ "C* 

[0 0 7 0] ^cf^i5. m 1 (O^J^i^^^ 1 2 2. 1 2 3^ 

m2(D^nmw$.i 2 4^ i2^(Dmz^ ^—vmMt 
6. 12 7) ^loji^joRuyhTi^ cco^^(;i. ^nmw^ 

#-60 :r^^"C'li. ^i^^/^< i: 1 i^^^^ffi^l 2 

2. I 2 3 t^2(OTf^^m^l 2 4^ l2 5<Dm{C^ 

m 1 122. i23j:*3 hi^m.m ( y » 

^ga/!^s^g:l^^i^i^^«. ip-t^^l (7):^^4^^iSSl 2 2. 
1 2 3 J: »9 t^S^7i^ii5V^^*e^«i«3i^'>^«^ < thl off 

I 0 0 7 1 1 ^1 (D^^^^m^S. 122. 123 ^mf^ L 
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tib. L-v^^ 1 2 0$rl^*-rSo ^SJL^LT. 

^^t*® 10 2 i;i^js;bD$ix7t y fStiib 

[0 0 7 2] ®£{b'>y =^>^T-/cC^^rp^^^flIl 

3 o^^?i$^-r'5o ^-hf&mmi 0 mm^mmi 3 

0 i,zm 1 122. 123. Rx/m 2 coy- 

hiEHi 0 9icii-r-5=3 /^^jF$j*i-5c 

LT. y — ;^m«i 3 1 . Ku-Y :^m^i 3 2. stJ^l^ 

[0 0 7 3] im'mmm2i ms. me^r^v^x. 

[0 0 7 4] mmmm i xit^— hm.mnm<DMti:h 2 
mit±^<Dm2(Dmm^^m\^. "r—y^—^^^-i-hm 

20 [0 0 7 5] ^i". m^l 4 0:^cS(c:T±feJ^l 4 1 ^?F^ 
f&L. Ti^mi 4 iJitc. a^^O^^fi^^l 4 2^?f^^ 
•rSc. 1 4 2^lf-:>TS«l 4 O^ffitC. 

hmmmtt^hf&mmi 4 3^jf^^-rso (1^5 

(A) ) 

[0 0 7 6] h*fe^]^ 1 4 3 _b(^y- 

biBii) >^it^-r^^mflii 4 4 ^jf^^-rso rcoig^ 

fl^i44{i. -r— -'^^ ^y^>'i/;55^ai-T-#^*tJ|sf;05 
m^tlho (Cr) . ^V^/l- (T a ) 

^±^5^ (Ifij6filt;!»5 5 0%i^Ji) <!:i-6;ttJ|4. y 

(Ti) . ^>i:f:^'r> (w) . ^y:;^7^> (Mo) 

i*/ufc3^]^^^t^^r i:;55x^So mmmi 4 4<Dm 

^(i2 0 O — 5 0 0 nmi:-r^o (^5 (B) ) 
[0 0 7 7 ] ^S>:(c. ^mi^i 4 4±.\z.ui^:^ V-^:^^ i 

4 Strm^-tho -^^^^J' 1 4 5^ffiV^T^mi^l 4 4^ 

40 -rso (HIS (c) ) 

[0 0 7 8] r:t^J^:y^>'i/tC<t 9. 1113(^^-^^:9 

^-YmM \ 4%(nm^t^¥-Yymmtf^'1ry■- 
^<—^^\%z'&)i^J.±.som)^x^<r>mLm<om.h^f\.ho r 

Ot^-^^-:^ e(^»^L< (i5SW-b4 5SJ^T. .i:'? 
L< li7Si^JLJi2 OfiUXT^i-^o 
[0 0 7 9] Uv^^ h-^^:?' 1 4 5;6Sff^-t-64^i|-C. 

1 4 2tC^^(75^li^ (n^Xlip^) (O^i^ 

T^;DDL. n" ^c?:>^i^^®*El 4 8. 1 4 9 ^JF^^i" 
5d? -So rcD)^;DDX^{^*5V^r. n" ^<Dm2CO^Mi^«itS 
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1 5 4. 1 5 5. n" S(75||30^i^i^^^ 1 5 6. 1 

ai 5 1 tti:^o we (A) ) 
[0 0 8 0] m2<Dy—hm.mti*^^^L^j:\^'^tiisb. wiO 

10 0 8 1] l^i^:^ 1 4 5 ^(^^L. y 

— 4 e^aoTU-v?^ b-^;^^ 1 5 O^^^-t 

5, ixi^;^ 1 5 0 Sr^LT. ^U^-f K— t" 
>^m\^^^ n^tD^i^ifeT*^^^ y >^Sr4^^^^ 14 2 
[z.mM'T^f^^. ^i^^ K-^;^^ 1 5 0(cJ:oT. ^3 

5fe55:oT. hiBiSSl 4 6^^^^(CLT^^J^1 4 

(me (B) ) 

[0 0 8 2] me (B) iCTT^-tX i-iyy^ V-^:^^ 
1 5 0T'S:bttTV^/<CV^n" ^>FM^^^^ 1 4 8. 14 

^^15 2. 1 ^ ZtmiSL^i^^^o 
[ 0 0 8 3 1 ^fcU-i^^ h-^:^^^ 1 5 OTSt^nrv^/c 

ctoT. 3felCUv?>^ 1 4 5TatPixri/^/c|i4K 

\ s wt^-r^i^w^i&m^tf^^o ^-vm^mi 4 e t 

(D^^nmm^ 154. l55i:/^<9. -i^— h 14 6 
^m>^eoTV^/^V^-K^S(ln~ ^(7:)^3(7:>:^^i^^*S 1 5 

6. 1 5 7 ir/^^o ^2. m30:=FM4^^«l 5 4-1 
5 7 \-tm 1 152. 153J:'9 t 

[0 0 8 4] :^^iS?f^^T*t>. ^JS?f^^l i:[^^t^^2 
60:T^^i^^^l 5 4 . 1 5 5tiIl!4tc^Lfc4o(D^>r 
>^(^5^^T'#-5o ^-y^/W?f^fi)c^«l 5 1.^1 

3 (?:>:=FMi^®« 1 5 2 — 1 5 7tCOV^T. ^-1r^>'^ 

;^^r^os^-^:^i^^SSti^iSJf^Si tmmx^^. 

0 9tC'(-t:bor. ;$:^ffi?I^S-C(^IEl6 (A) O^^JDXm 

[0 0 8 5] ^isff^^i cD>^— 

^^m< LTt>. S2(7)>>'— hm^i o 9^JP<-rs:: 

[0 0 8 6] ^-h ^1i<©^^fti-e ^ 7^-x-^-|Fi5(7)<ii 
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m«1 5 4. 1 5 5(D:=Fi^^<75S^^>^tili!4 (D) \Z 

[0 0 8 7 ] /^iD. m 1 CO^i^i^m^ 1 5 2. 1 5 3 i 
m2(7?:Fi^^®*^ 1 5 4. 1 5 5cc>r^tc. h^^li: 

6. 15 7) ^loJF^R^Lfc;65. r CD^FB^^d. 

2. 1 5 3 ^m2C0^i^i^^*Sl 5 4. 1 5 5(7>rB^iC. 
ifi* mi O^^i^^^l 5 2. 1 5 3 J: 0 t>^ii36i^ (y >-) 

[0 0 8 8] Si (D:=F^^^^ 1 5 2. 1 5 3 ^Sr L 
Tt^uv^;^ b-^;=^i7 1 5 o^r^^-r-So ^^SLT. ¥ 
^^j^^i 4 2ic^;!jD$nfcy :/^?Si4^i:-r5o S^^^kx 

i^m«1 5 4. 1 5 5f^(Oy >$rf5ti{b-r5(-(i. 
h^^Sl 4 6 <i:fi/<foTV^^fc4^. i£:^-r^^S^^it:*^T- 
20 fcSo 

[0 0 8 9] gfibi^y ='>'^T'?:e5®rBllfe^i^i 

ss^mj^-r^o ^—vmrnmi 4 3. mmm^mis 
8 (cm 1 (Dy^Pkmm^ 1 5 2. 1 5 3. vmm i 4 

;=<.||.^115 9. KU-r >m^l 6 O. ^U^tEJ^L^^fV^-y 
- hlEHl 4 6COffit<9aiLm^^?F^^i-^o 
[0 0 9 0] [^ife?f^^3] |g7^ffiV^r. ^HjfegJf^ 

m<oT¥T<Di'fm:LM^:ir>\^'^xum'rho ^mmmmh 

\hwmx-h^. f^^mi \z.^\^^x . lai. iii2ti^i: 

[0 0 9 1 ] :^mmmm<DV- hm.mitmmmmi tm 
m^^. mi (Dy— hm^i e 8 2 hm^i e 

9;55^^L/cmitT-fo^;6i. ^ 1 coy- hm^ 1 6 8 O 
lb ^{R'J IS TT^T V ^ ^ I355> 1^1? tJS (5 — 3£ (C ^cC o T U ^ 

[0 0 9 21 mmmmi tm^<oD >(o 

mm^mx. ^^^-/i^m^m^i e i. n"" m(Dmi<D 

^i^1^^«1 6 2. 1 6 3. n- m<Df^2(0:^^!mm^ 
1 6 4. 1 6 5. n' ^60m3O^3^i^^«l 6 6. 1 

[0 0 9 3] :^mmmmxa. mi<oy- hm<ii e s 

cojg^Hili-^i: ^tt^/ci^). fS2<DTf^^mmi e 4^ 
1 6 5-Cti^*i6i^^gStci4;Jia;d5i5i:/u^v^i^ 

[0 0 9 4] [mmmm4i •^^^mmmmn. mmmm 
iRxj'mmmm2(D^mmxhho mmmmi. 2x\-x 

50 hms«07"— fflsr'OJi:$(ii5i^;g|?f$(c^<t:Lr 
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[0 0 9 5] m8\zmm^^Mi(DTFr(D^mm^^ 
-To Ei8ic.i^i-ct pd. ® i(7?y- hmm 7 0 i^- 

^1 7 2. 1 7 3. n- m(D^2€D^^!^mi^l 7 4^ 
17 5. n " 3 (D^^n^^igi 1 7 6. 1 7 7 

[0 0 9 6] m9{zmmmm2(DTFT(D^mm^^ 
^Sc^^isi. m(Dmi<o^n!^mi$.i s 2. is 

3. n~ ^(7)®2(^)^^i^^^l 8 4. 18 5. n"^ 
(Dm 3 (OTH^^mi^ 1 8 6 ^ 1 S i^m^^ti^o 

[0 0 9 7] .[il8. I^9c7:)^ffiIiI;65^-rJ: ^tc. h 
m^l 7 0.18 Ot^J^ll^dS— ^cD^5^;5^e>^^i^t-*r 

[0 0 9 8] m^jkL^fz^ 0 ^J:'T—y<—U^V— h^mi 
7 0. 1 8 Oicfl^^-rStcit:^. 

[0 0 9 9] ^:^J10^1 '-4{CiEgcC0TFT(0^ 

[0 10 0] 

[0 10 1] mmmii ^^mmmi-t^^m^r^y^ 

[0 10 2] 1^1 O n:^mm^l<OT i!:^ ^ Zf-^ h D ^ 
T*#-5c 

10 10 3] T^'T ^-f^ h y 2 0 0(1. 

:^mWL3 0 o±(::tft^>^-C -jy ^>'^^^tc^v^fc^ii 

^^2 0 2. ili^^FIS2 O 2^igtb-r57t*:>cr)y— h 

>r/<iHisS2 0 3^t/y— ;^ K^>r -'^Iei»S2 o At^j^^iSL^ 
ttri^So K7>f ^<iHisS2 o 3. 2 0 4fi-=en^'ny— 
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[ 0 1 0 4 ] Ht-. ;S/7:^StS3 0 0±(Cti. K^>C/^ 
(H1SS2 0 3. 2 0 4iCA:/j^tL5{f-^^^S-f 5<t-^^ 
^[H]SS2 0 5y55Jf$^^ix. K^>f ^^©^2 0 3. 

2 0 4. {f-^^^lHlSS2 0 ^^^ti'^Um^^^Xti't 

^f^t><n^U^=^tm^^f\.. r(0^asi^T-t:iF PC 2 

0 6;i5g^g£$ixTV>5o 

[0 10 5] nnm^2 1 OtcioV^rli. :ffy:^m^± 

2 o 2 (Dmmm,m\zM-r^i^\^m.mx^ 

So Mtw. ^r^s^2 1 ot;iiiie:^ilT*fotLt:fg£f^J^-^. 
;«7 7 - y / 1^ ^ ;6 5 ^ ^ ix T V ^ 5 o 
[ 0 1 0 6 ] H 1 1 (A) (IM^ascQ— U^to^flBlHlSS 
T**3t9. Hi 1 (B) tiiU^giSa 0 2(7)±®^T$>5o 
Iglll (C) (1 K^-r ^^[H]S§2 O 3. 2 0 4^^^-r5 

cMos^^(o±mmx^ao 

[0107] HI 1 2 i'Xr^'r^fZf'^ h ]) ^ :=^&^<Dmm 

20 HTfoSo 11112 (A) \'xmmu2o zcDWi'mmx^ 
Hi 1 (B) co^^x-x' {zf^^tL^mz-^t^.^ 
5o mi 2 (B) (icMosE^oi^ffiiii'efo*?. tui 

1 (c) (Dmmy-Y' ic^sofc^Etc^tis-rso mi 
2t^7F-r<t ^(-. mmTFTikxj^cMosm^<omfS:h 

tL5o 

[0 10 8] mm^2 O 2(C*5V^T. hiE«|3 5 0 

^nri/^-So hsajgl3 5 0. y— >^S£ll3 s oo^ 

30 H^ifi^tCti. ilj^TFT2 2 0:d5j^^^ttrv^5o ® 
^TFT 2 2 Ot^y — :^^*S(c:tiy — ;^gBll3 8 O Cl^ 
i^^n. KU^ >^«(C(l?^fa-fe>'W2 4 0. {^i^^S:2 

3 0 •? 2oo=i >^-r >*y— ;65^i^^^^TV^'5o 

[0 10 9] ?^B%ir/W2 4 Otliii^^llS 9 Oir^fpjS 

ts2 1 ocD^p>^fl;<i^m«i^t;i. m^B^mm.i^t't^^^ 

yx>i^— r-fc<9. iu^^^s 9 otCctoXiii^TFT 

2 2 0*cm^6^(cSi^^ix-CV^5o ^«r^fi:2 3 0 (i. 
^iiSaill 3 6 0 ^. ili^T F T 2 2 O CO^t^^^^^tCJi^)* 

40 tir^^>'f>"^X'^^o 

[0 1 1 0] Hi 3—1111 e^^v^T. :^^mm<r>ri^ 

r-^zZ-^hV 1^ :^mm<Di^mJLU^mm't^o ^13. 

H 1 4 itmmu(oifmi:m^7r:-rmmmx;h mi 

5. Hi 6tiCMOSlplSSOf^8Sixm^^i-|^ffiHr'fc 

[0111] :ffy^mm.3 oo^mn-r^. :^^mmx 

(1=3 — - >i/;^:fetMi 7 3 7 V ^5o 

;^StS3 0 O^ffiiC^Ur. yyX-^C VD?feT'TEO 
S;^;^^J[^i|Sf(Cli:^ 2 0 0 n mCOg^^bv-y ^i^^^Tife 

50 mso 1 tx^xm^-r^o -eu-c. t^^3oi^4o 
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ox:. Am^mm-r^o 

[0112] T^^S 0 1 ±(CP EC VD&t^lJ: "9 H2 
;^/;^T'^&3RL/cS i H4 ^Irffl^^^T. J?^ 5 0 0 nmCO^ 

— r^^lr^it^(;iM?i^U /'^/u;^J^2S^^3 OH z. 
y<~-'7 ^yy^^'k 9 e%. u— tf^^^/v-^— ^^S^ 3 5 9 
mj/cm2 ^-r-So mi 3 (A) . ^1 5 (A) ) 

[0 113] $¥^Bmi^]) ^>m<Dj$.m:^m\t.PKcvT> 

m(Om^. L P C VD^-^^x^-^-/ r ^;d5T* 
ziL^i^'^u—^<D^o^j:^<y^^^MM(Oi\k. A r if 

[0 114] :7^hV yx^ffiv^T!ll:^L/cev^:7 

^->^m\^^x^^mii^>v =^>m4 0 1 ^s^d^-?:?^- 

-Vi/LT. ^2^^^3 0 2. 3 0 3. 3 0 4 ^rMf^^ 
^mi^S3 0 2. 3 0 3. 3 0 4^So-C. h 

^^j^3 0 5^Lr. ^{i:ge^b'>y =^>^^i^-r^o sfe 

fi^:^^tiPEC VDi: j[^i|£f;«f ;^tCS i H4 ^N02 
^fb^^bv^y ^i^^l^^^i^^f^il 2 0 nm,i:^ 
So (Hi 3 (B) . mi 5 (B) ) 56? 

[0 115] b^^i^s 0 5±(cy i^^^m-r^n 

(Mo-W) J^4 0 3^oa®^^>^^"^:x^&T'^Mi- 
'5o '>y =i>'j^4 0 20Ji:$(i2 0 0 nm^ Mo- 
WM4 0 3 (Dli:$ti2 5 0 nmi:-rSo Mo-WM40 
3 0i?^ — hWilsfflMo irWom^it^ 1 : l^L 
fco (mi 3 (C) . mi 5 (C) ) 

[0116] Mo— Wi^4 0 3 Ji{CUv^>^ h-^>^i!^ 4 0 
5^ff$fife-f-5o UC^^ h-^:^^ 4 0 5 ^fflV^TMo— W 
m4 0 S^^zi^y h=^^y^>^\.. mmrFT<Dy—h 40 
SEiS. *iiSBII.-CMOSlB]S§co>5r'— hig||(?5Jb^iail 
r*^b'5m2(^<^— fgai8l3 5 2. ^2c^*ilgE«|3 6 
2. m2CD^- hia«|3 7 2^?f^^i-So (mi 3 

(D) . m 1 5 (D) ) 

[0 117] WSl-v^;^ V-^:^^ 4 OS^^ffll^T. 

>li^4 0 2 ^^'>^>i/L. ^1 <7?>^— hiE^3 5 1. 
m 2 cD^iilEI^ 3 6 1 . ^1 hiailS 7 1 i^?f^^ 

-r-So :^Oi:^#iBjg|3 5 1 . 3 6 1 . 3 7 1 (^{ly®^^ 
>/- h^^M3 0 5 ^/^i-^ (7^-^-^-^) 6t^2 0m 50 
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tCT^jrSJ: Pt-L. miJ^i;i"7^— ^-^-a^Ji^fiK-f-^o (mi 
3 (E) . mi 5 (E) ) 
[0 118] y^V^:^ V-^:^^ 4 0 5^Jrl^*L/c^. 
3 5 0. 3 6 0. 3 7 0^-^;^^ (CUT. ^jTVK— 
^-i/i^icj: '9^^i^^3 02 — 304 (cy :^^^JnL. 
n~M?i«4 O 6-^4 1 3^ge.^'&WtC?|^J*-rSo w 
<Dy >CO^;!jPXmT-(i. Hi <?5li^3 5 1 . 3 6 1. 3 
1 \<D^-^<-U (m2£Dm^3 5 2. 3 6 2. 3 7 2 

(7:){RijDi<t «:) 'b^{l'Jt-fe'5^5» k^—Y^mm^o^^ 

L. 9 0 K e V^-fSo 

[0119] n - ^<7):F3^i^^^ 406-41 3(Dy> 
T F T (7) n - y 

^i^^^^4 0 6 — 4 1 3(C*5V^-C. miS3 5 0. 3 6 
0. 3 7 0 ^^^LTt^T'.fl^^^oy >£7?^^ffi;65 1 X 1 
Oi^atoms/cm^ i: -5 J: 9 U/Co K— e>-^;if ^tcti 

[0120] ?^tC. 3 5 0. 360. 370 b 

Uiy;^ h-^^^ 4 1 S^MfiZ-t-ho u>^:^h-^^^4 1 

5 7:)^^'m^<Dmi<Dm.m3 5 1 . sei. 3 7ico{iijffi 

<t f9 t^mfjtCj^Otfc:S^;cJ:or. HlC0mi^3 5 1. 
3 6 1 . 3 7 I tyi—^<—y y^\^tii\^^n~ m(0^mm 

^m^m^<oS:^t*^^^^ti^o ^iwT'ti. cMosm 

[0121] Uv^>^ h^^^ 4 1 5 ^fflV^-C. ^r^^-K 

v^/Co y Mfe^j^3 0 5>£riiig-C#S<t 

9{C-r5fci^>. jbDiSmiEliS 0 k e Vi:i^i^)tC^^U. 
CtT^X^T-ff^^^ttan-" ^£0^i^i^ffi*S3 13-31 
5. 332. 333. 421. 4 2 2 (D V ^^(0^^^^^ 
X 1 0 20atoms/cm3^/^5 J: K-Xfi^sS:^L7to 
[0 12 2] iU^^2 0 2(C:ioV>T. ^i^*^ 3 O 2 
n" m<0^^^m^4 06 — 409(cy z^tm^^i^^ 

m^ti. n"" m(D:^n^m^3 1 3 — 3 1 5;65?f$^^tL 

-5o n" M(^^fifi^^^4 0 6 — 4 O 9T-y >';5^^:^J0^ 

nfj:t^^tcmm-xmi^i^mi&t\^xmm\^. ^i(o^- 

hrnns 5 1. mi(^^iim«i^m^<eoTv^Sn- 

316-319^326. 3 27t. Hi <D^ 

- hm@3 5 1 . ^\<D^mnM3 e 1 tm^^^x\^f^ 

V^n" ^^^^^^3 2 O — 3 2 3. 3 2 S t X^XM'^ 

■rso Mf-. 2[Hioy >-?^;!jDx^-cy ^^^^^^p^ti^^ct^o^ 

ofc«i^3 1 1 . 3 1 2. 3 2 5;d5^-Y^/i-?F^^!Sc®^^ 

LTii^-rSo (m 1 4 (A) ) 

[0 12 3] n- ^^*6i^®«3 1 6-3 1 9tiy 
^i^yiiSn- ^:F^i^^^3 2 0-3 2 3J: <9<g< . :^fc 
y >C0SSlin" m^f^^^^^ 2 0 — 3 2 3^^e>^ir 

^/i-?f^^^« 3 1 1 . 3 1 2tcrpi;^i^or(&< ?:foTv^ 
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So 

[0 12 4] CMO SlHJSStCjoV^T. n^-^^^/l^MTF 
T(D^^mi^m3 0 3<Dn' m^^f^miSi^ 1 0. 411 

2. 3 2 3;5^?f$fiSt$:h.5c ftfe::^. n- m<D^m.i^mm4 

10. 4iii;^^ov^r. y >';5^^;DD$tt/.e;0^ofc^*S(i 
i^xmrni^. %\<o^- vmrnz 7 1 i:s 

/^oTV^Sn" M^J^i^M^a 34, 335^, MlO 
-y— hm^l3 7 1 i:S^^.eo-Cl>/.eV^n" 3 

3 6, 3 3 7 L-Cilj^-f-5o 2 [h1(7) y >?^.;(JDX^T* y 
:yt^WM^MSit^-:>f:.^'^3 3 1 (i^i^^^/uff^^^^S^ 

[0125] n - mP^¥kmm$L 334, 335(iy>iO 

vx^m^nn- m^f^^mi&s s 6. 337^-??^-^ 
[0 12 6] ^fc, p^^^^^i^mr FT (D^mi^m 3 0 
it.v i^^^^i^tA.t^miJu^ti'r. v—hm.m3 7 ot^^(o 

Ji^tc#?i L/^V^l3S:9'^-n■' ^ffi^4 2 1 , 4 2 2;5SJi^ 

m^mmm^-r^o mie (a) ) 

[0 12 7] Uv^;^ h^^^iJ^ 4 1 5 ^^5feUyt^, 
-V-t^/l-^TFT^a^ l^v^^ h-^^^ 4 16 ^m^T 
-So p^-\'^^>'^MTFTO||2<7)^— hmi^3 7 2 ^r-^ 
^>^(-Lr. 4^2S{^^3 0 4{il<:omi hmi^3 7 

1 ^^aio,^>^j:oT^f>-^, m3(^y— h^<^3 7 3 
^ff^fifei-^o (iSl 4 (B) , 1^1 6 (B) ) 

[0 12 8] m3(Dy— hm,m3 7 3<Dmm^^^— Fife 

mm3 0 5 t^j:i-'r—y<-f^e^*^7 5mt^j:^tLo wCO 

m 3 comisi 3 7 3 <D^—>^<—'p^ neo mibi± 9 0 ^£it 

cotaS^L, J: O^ff* L< 117 OSi^JiS Sffi^Tt^^ 

[0 12 9] Uv?;^ h^X^ 4 1 6<^3^#^i^/c4^^ 
-C, ^a^^$:^3 0 4tc>"J^p>-i:^;i->' K— e>-^jfeT*^ 
;!JD-r5o y-hm^3 7 2, 3 7 325W>(^i^ ^ LT^Ife 
LT, ^-\^^^/^?f$^m«3 4 1 , p M^^^i^^^ 3 4 

2 , 3 4 3, p ^^3^^^«^ 344. 345;d5gB^ 
-g-^fjtCff^jS^ixSo Uv?>^ b-^^^ 4 1 6 ^1^^ 

14 (C) , mi 6 (C) ) 

[0130] D >C0^;tJDX5^TMi, :?)Di^mJE^^ 80k 
eV(CsS5^L, K— Xfiflp"*" M^^^m^3 4 2-3 

4 5fO;J<n>ig^;55 3 X 1 O^^atoras/cni^ t a <t 9 

^ffii^^cc: i:T-, p ^^i^^^^ 3 4 4 , 3 4 5(ip 
^^5^i^^« 3 4 2 , 3 4 3i:;i<n>MS(l[^i:-C^ 
-6;65. y >|gS;!iS{g:< ^cCoTi^So p''^^M^^^3 
4 4, 3 4 5(O^S5^^llMl<^^- Km^3 7 1 (^7^ 
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[0 13 11 Uv^^ h^^^' 4 1 e^i^^UySi^. 5 0 
O^T';!JDSiLT^^^^JilC^.;tniUfcy 4<nVJ£:?il4 

{bi-^o M^Mmic^^^x. MajSi3 5o, *ii 

^1^3 6 0, Ma«|3 7 0<^®f>fb^£rB5lt-rSfc*:> 
(C, 5 0 nmO^^bv-y =3>^T*/.^5i^SJ^3 0 6$r 

ji^^-rso (m 1 4 (c) , HI 1 6 (c) ) 

[0 1 3 2 J /irp1*fe^^3 0 7i: LT, PECV 

D^-CJ?^ 2 0 nmCD^^bv^y =3>']^^ /i:$ 9 0 0 nm 

JO (omitz^v ^^m^mmi.xf&m^^o mm^&mm3o 

7, ^^J^3 0 6, hi^^iK3 0 5 ten'' 

^« 313-315, n"" m^^!^n^ 3 3 2, 3 3 
3, p"" M^^4^^«3 4 2, 3 4 3^Ut||2CO'y— h 

iaii3 7 2tcii-r'5='>'^^ h^— ^'i-^ji^^-rso 

[0 13 3] gr«^^^j9^3 0 7±{Z^^> (1 5 0 n 
m) yr^l^^,=^^J^ (SOOnm) /"^^^ (lOOn 

UT. y— ;^iEill3 8 0, Ku^>mil3 8i, y— ^ 

mffi3 8 4, 3 8 5, Kl^-Y V-^gS 8 6 ^Jf^^-rSo 
^±(Ccti9, CMO S[ElSST*^C^^^ttS[HlSS2 0 3 
-2 0 5 i:, HJ^TFT 2 2 0, ^^^^^S 2 3 0;&S^tt 
^tLfciij^gi5 2 O 2;i5f^-cr);«f^;^S«3 0 0±fcf^K 
^ttSo (m 1 4 (E) , iEl 1 6 (E) ) 

[oi34]Tij^7^-f^-^>y^ S (C 

(i. Mtc, mm3 0 o±mi,zW'm<tm3 0 s^mf^-r 

z^xn. vj\-^^^'>^-h^xm^L. m 
j«Lri?$ 1 iim<Dr^ ])/\-m^m^^^o ^mitm3 

0 8 tdCMO SiHlSSoy — ;^^^3 8 4, 3 8 

30 J?^ 2 0 0 nm(^:>^^>'^^aL^^^-^Vi/Lry- 

;^iSi®3 8 7, 3 SS^m^'tho 

[0135] m 1 (Dw-mtm 30 st mmz t 

tx^xw^^-r^o ¥m^t:l^3 0 8, 3 0 9{;i Kt/-r 

m3 s i\:Ln'r^^>^ ^ v^-—/\-^'f^^'^^. ^^<y 

mi3i3 8 1 (c^i^$ttfcij^mii3 9 o^mm-r^o 
mi 2 (A) , (B) ) 

[0 13 6] :^nmmx^tp^^^j\-mTFTizmvx 
40 iM,^Vi^mt\^xmm'rh^mm^nmm^^w^i&\^x 

mm'&tm\^^<oxmm\^f^<. f)^x<:^xmmKm 

[0137] mmm 2 ] ^mmm^-t-mmm 1 
iijs«?ycof^®ix^^u^p>^-rso^7tiii 7(c*3i>T, (n 

5i? 1 5, Hi 6 irl^C^^-^tif^C^fiJt^^^^i-o 
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[0 1 3 81 ^«9f»jiT*i:i. V >^^^mi^m\^mnLx 

[0 13 91 ^^HiS^JTIlCMO SlHlSSc^^^SJXm^Ift 

[0 14 01 'mmm\x*7f^\^tix.m.\^^^oxmi s 

(E) (Dm^^n^o ^feicui^;^ 4 0 5 ^1^* 

-t^o mi 7 (A) cir co:K^iSr^i-o 

[0 14 11 iSfetC. n^-V^/UliTFT^liP Uv^;^ h 
^^iJ^ 4 5 1 ^m^-r^o ^^^^ Y-^^^ 4 5 1 $rffiV> 
X, ^2^^^3 0 4(c:7}<n>^-<;r>' K— t'Vi/^T*^ 
;tJD-r5o hm=S3 7 1. 3 7 2;6W;^i7 ^ UT^tg 

3j^^f^^3 o 4{^f"-y^/i-ff^^^«5 0 1 . y-^ 
Ku^^^^^ L-r^ife-r^p"' ^^^^^^5 

0 2. 5 0 3;^i5SB^'&6^(-J^^^:h.^o 

[0 1 4 2] ;t)Dii^JE*i8 0 k e Vi: L. Xfilip 
" ^^^ifefi^ 5 0 2 . 5 0 3tO.-J^t:i>^S:d53 X 1 0 
20atoms/cm3 hf^^^O t-fiS:^ L fCo C r T% p 
i^i^^*S5 0 2. 5 0 3(i K— t:*'>'^^07}<D vo(e1*3 
iZ^^. h^«3 7 0{l!ii^(75MJi:;5SSv^fca6, T^t- 
t^^S^/oTt^-S^^ffi^tt^o (mi 7 (B) ) 

[01431 Uv^^ h-^^^ 4 5 1 ^I^^Lfc^. 
^^/U^T FT^S9 J-^v^^ h-^^^ 4 5 2 ^ff^^fe-f 
5o ^L-C. K-tf^^:^^^(cJ:^?^^^^e3 0 3 

tcy >^^,;?JDL. n" ^(^^£^©^^^^^^4 5 3. 4 
5 4^SSS'^6^t-?f^^'t-5o ;?lDil^JE(i9 O k e 
L. K-Xfi(in" M^i^^®^4 5 3. 4 5 4 CO y > 
X 1 0 ^^atoms/cm^ t ^ i 9 t-IS:^ U^cio ^ 

V^-5o (m 1 7 (C) ) 

[0 144] »CtC. Uv?>^ 4 5 2 ^I^^LT. 

fr^ct;ip^-^^/U^TFT^^*:i:. n^-Y^/»-MTFT 

l-'v^^ H-^^iJ' 4 5 6 ^?f$^£i-^o 
-Y^->'^^T FTtc:JoV^T. ^ 4 5 6 ^^^^ 1 co-y— b 
mil3 7 1 Oiilffii 19 't3^{iji-3^Wc:^$;d^ |g 1 
— YMM^ 7 1 i:;*-— -^^y^T^b/^v^n" mP^W^^ 

[0 14 51 Uv?><. 4 5 e^^V^T-f;^^ 

[0 14 61 CMOS[HlSg(Ciol.^T. n^-^^^/U^TF 
TC?:>^J^^$:^3 0 3<7>n" ^^)^^ffl^4 5 3, 4 54 
icy >;55iltRe<]tC^.;!JD^iX. 5 1 

2. 5 1 3;6iff$^$n^o ^(DXmT'li. y h 
^^1^3 0 5$riii^^-^6fcie>, ^raitffiJE*! 8 0 k e V 
^fi5i^(c:^-6o ^fcn-" ^^^i^^«5 12. 5 1 3(7) 
y >C7:)|SS;5^5 X 1 O^Oatoms/cm^^/ctS ct ^> tC K— X 



(16) 2001-94113 

30 

[0 1 4 71 fib.*-, n" M<7?^i^^®^4 5 3. 4 5 4 

LT^^tgL. ^1 c^y- bm^3 7 1 i:fi/j:oTl^^n 
"M^^[fi^®«5 14. 5 1 5 ^. |gl hS113 
7 1 tm/c^oTV^n^V^n" ^^i^i^®«5 16. 5 17 
^LTM^-r^e ■^/c:2lHloy ^^^^DX^-cy >';65^*D 

$n?:c^-ofcM«5 1 wt^^^-^fy^w^^w^tx^xM-^ 

i-^o (H 17 (D) ) 
10 [0 14 81 ^'m^mX\>^— bmil3 7 1 irS/cCoT 
l>'5 n" M^^i^^^S 1 4. 5 15(i. y^iSS^^n 
" m^WkWSL^ 16. 5 17 (StJ^n'' mP^Wk^^ 
5 12. 5 13) J: *9 t>(£<. ^/ty ^-oa^fi^^^^ 

[01491 t-^v^^ h-^^^ 4 5 6 Sr^^Lfc^. 
5 0 nmT*/cC-6^^bv'y =i V'X?/^ ^i^^^ 3 0 6 ^ff^fiSc 

L. im'Mm\^x^'m^m\^^ii^\^f^')>. if-y^:^^^ 

yU^F^lPLT. y — ^m<i3 8 4. 3 8 5. h*U^>m. 
20 113 8 6 ^Jf^fiSc-r-So :i^_h(ci: «9. CMO S{Hl^;&^f^S^ 
^n^o (m 1 7 (E) ) 

[0 1 5 0] :^^Jfe^jr'(i. p^-t^>'^^TFTOmi 
coy- hmi^^^'b-fr-SX^^^'-IBS-rS w i:;d5T'#6o 
Tlfiio. mi 7 (B) (Oi^x2-^(oWM'X.1i^^"^b'^\^. P 
f^^jf^yu^TFTOmi (^y— 7 1 $r^2<oy 

— hmi^3 7 2 ^-^;^i!^{CUr^:y^>'^LT. H 3 £0 
y— V%MZ 7 3 ^JF^J^'t-^xm^iI:?JD^5- ^ ^-r*^ 

[0 15 11 C^JS^JS] :^^ife0*J'blljte«?*J2 i:!^^ 

j^? tc. y^-. 4^D>o^jtipxe<7))iii;?:^^^/cf^Mxm^ 

^P^-r-5o mi 8 ^^v^T:z^^ig^jco{^SX^^Ui.ej-r 
-tytm 1 8 (cioV^T. His. HI 1 6 i:!^ C^^-^ti 

[0 15 21 %tL. if.%'^mytmMmz(nmrmKc\^n 

^£;-r'5o ^i£«?»J 2 T'tt. n^-r^-/^^TFT$:f^M^5 
^ (c Lfc^i^ ;$:||ife«?y-eti^(c4^ n v^^i5^gStc^:^J0-r 
[01531 ^ffi0»J 1 T*^ LfcX^tCtJ^oXm 1 5 

40 (E) t^4t^^#^o »:(cuv?;?^ h-^;^^4 0 5^1^^ 

•r^o mis (A) (c- (T^^^^^TTj^-To 

[0 15 41 0:{C. n^^^^>'U^TFT^Ii9 Uv^;^ h 
-e^t?' 6 0 0^JI^^"t-5o i/v?;^ 6 0 O^^V^ 

X. ^^{*:^3 0 4(C7Ko>$:-r;^:x K— t'V^&T-^ 

L. ^ii^^3 0 4(c^^^^/uff^fig^«6 0 1 . y— ;^ 

0 2. 6 0 3;55i£m'^6^tc?i^fiSc^nSo K-e>'i/cD 

im.n.m'tz o k e l. K-xa^ p-^ ^^i^^^® 

5<? *S6 0 2. 6 0 3 <7);l?n 2 x 1 O^*^atoras/cni^ 
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[0 15 51 p'^^^/\^mTFT±i^t. n^^^-^\-m 
TFT^U^^i^Wo l^v^>^ h^;^i5^ 6 0 5 ^Jf^^-T 
-5, Uv^;^ h"^;^^ 6 0 5 -Y:^^ K— 

(mis (c) ) 

[0 15 6] U-i^::^ h^^^ 6 0 S^^^Ltz^k. 
-^-^wU^T FT^Sv l-'v^:^ h-^^'^^J' 6 0 8 ^m^-t 
60 -^eUT. ^r^V K-f:x^^(wJ:<9¥^(^^3 O 3 

tcy >'^^;!jD-r'5o h®^3 7 o;bw>^>^ ^ ur^ 

mi^. ^^^-^^^M^mme 1 1. n- M^^i^^^e i 

4. 6 15. n ~ 6 1 6 . 6 1 7 g 

[0 15 7] M^)^^^«6 12.61 3(iy->^^ 
/ Kl/-f UT^IfeL. y >'(75^i^;5S5 X 1 o20 

atoras/cm^^/^-Si: 9(cLr{£gfei;{t;-r5o n" ^^i^ 

614 — 617 fin"" m^n^mi^ 6 12. 61 
;3 J: 19 t> y >^^^{g:< b. i^teSt^b-r^o ^ 1 (D^- 

7 1 i:S^c^-:>Tl/^^^V^n" M^^^®^6 1 
6. 6 1 7(7) y 1X1 0 ^^atoras/crn^ ^"f^o 

(g|l 8 (D) ) 

[0158] h-^y^^ 6 0 S^^^L.rcm. 

5 0 nm(Dmiti^V =^ l^'Cfj:^^mm3 0 6^ff^figU. 

r?|PL-C. y-:^m^3 8 4. 3 8 5^1/ KU-C>^mil 
ttSo (1^ 18 (E) ) 

10 15 9] ^mmmx\^^ v ><Dmmj:miz:ioi^x. 

^£DTjp$i^®^6 0 2. 6 0 3i:iV >i>^^lm^ti^tz 

[0 16 0] immmAi :^mmmi^mmmicD^m 
mx^o^ ]) i^t^-^><DmMj:m(Dm^^'^:tfzh(o 

( 0 1 6 1 ] m 1 9 ^m\^^x:^mmm(7yi^mi:m^mm 
[0162] mmm 1 x^ Lfzum^zv^oxm i 5 

(E) (Om^^n^o »:(-l^v^;^ h-^^i?' 4 O 5^!^^ 
-r-So -tLT. M£«|3 7 OtC*Dt^T. n^-r^^/i- 
FT coy- hm^i: LT^«g"r5^5^^'>^^<t< <!: t 
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«i) 3 7 2^^'>'^>^-7;^^l->^v^T. m coy— h 
(iE^H) 3 7 1 >^:3i^;/f->^irLr. m3coy- hm 

[0 16 3] IP-^. '>/^< th. mi coy- MEias 7 
ItCioV^X. p^-V^^/»-MTFT<O^S#^3 0 4 
/cf'S^FiS^^cOiliS^^^iJrT. mscoy- bm^3 7 3 ^?f^ 
^"T^o (mi 9 (A) ) 

[0 16 4] K-t:'>'y&(c:J:<9¥«^*:^3 0 

JO 3. 3 0 4(cy >-^{g:^gic^;!jp-r5o mi-macoy 

— hmms 7 1^3 7 st-'^y^^ tLxmmi.. n- m 

^^6 2 1—6 2 4;i5iB^^&tliCJi^J*$H5o (Hi 1 
9 (B) ) 

[ 0 1 6 5] ?S);:tC. n^^;t^/l'MTFT$ra9 l-v?^ h 
■7:^^ 6 3 0 ^^I^fiSt-rSo Uv?;^ h-^^^iJ^ 6 3 0>£rffiV^ 
X, ^3gf*:/i3 0 4t::7j^o>^^;^->-K— f^-i/i^T-i^ 
SS[tC^;!JDi-^o mi. m3(Oy-hm^3 7 1. 3 7 
3;dW><;>!^ UTl^igL. ^2^^*:® 3 0 4 (c^^^yuff^ 

j5Sc^*S6 3i. y-^^«. Kw-Y^^^^c^ L-cmt^-r 

i'fi' S p"" ^^^^^^^6 3 2. 6 3 3;dSgB^^6«J*-JF$^ 
^n-So (m 1 9 (C) ) 

[0 16 6l?Sfe(C. l/v^^ h-=r>^iJ^ 6 3 0 §r^^UT. 
trybtwp^-r^^/VMTFT^^zIc^, n^^^/U^TFT 

l-v^^ b-^^^ 6 4 0^?F^^-r5o 
>^ 6 4 0>^^V^-C. >f ^d-V- K— f^y&tCj; «9 

y >^W^gStC^^;tJD-r§o n^-\'^>'UMTFT(0^^f*: 
® 3 0 3cOn~ ^^^1^^^6 2 1 . 6 2 2 y 
^6tJtCi^^P^tL. n"- ^c7:):T^i^i^ffi«6 4 2. 6 4 3;65 
fl^^^ti^o Mt-. Uv^:^ h-^;;^^:^ 6 4 OT^S^J^nri^ 

j^? ^^«ti. ^^^^/^?f^^^«6 4 1 . mi(oy— hm.m 

3 7 1 ^fintoTU^Sn" ^^Mi^«i*K6 4 4. 6 4 5 

m 1 coy— vmm3 7 1 ^m^^^orv^ntv^n" 

^i^®«6 4 6. 6 4 7 ^ LTlii^i-So (^S 1 9 
(D) ) 

[0 16 7] :^mmmxh^— hmmz 7 1 tmti:<>x 

V>5n" ^^Mi^^«6 4 4. 6 4 5ti. y>'^g^;&5n 
" ^^3^4^®^6 4 6, 6 4 7 (^^TJ^n"" 
6 4 2. 6 4 3) J;<9t>ig:<. y ><7?SS(i^^^ 

/t-JF^^^^e 4 1 t;:rS]>o^oT{&< tnox^^^. 

40 10 1 6 8] h"^^^ 6 4 O^^^LTt^. Ji:^ 

5 OnuiXf^^mti^^) ^>Xfj:^^m^3 0 6 

iiYb-f-'So mmw^m3 0 7^m^\^. ^>^^h^^- 

/l-^^PLT. y — ^mffi3 8 4. 3 8 5. KU'-O^m 
113 8 6^ff^^-r-So i^Jl±t^J: CMOSlE]SS;i)Sf^K 
^tU^o (lill 9 (E) ) 

[0 16 9] ^fc. ^mmmx\^. p^-^^^'i-^tft 
(Dmi<D^—hm,m(Di^^m^'^rztK w(ox^^^9& 

50 [0 17 0] :!^mMmXi-^s y V^om;^}0X^i;l*3V^T. 
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p^^^^/t-^T F T^S5 l^v^^ h-^^^ 6 3 0. 6 4 

0^mfS.Lfzt^. - nbtou-v?;^ 6 3 0X11/ 

Mo:^^4^^^ 6 3 2 . 6 3 3iC!; >;5S^.^D^n^yb 

10 17 1] Lmmm s ] :$immmitmmm i co^?f^ 
[0172] n 2 0 ^m\^^x^mmm<oi'fm:i:m^wim lo 

-f-So m 2 0 iC:}oV^T. 1^15.1^16^:1^ C^^-^fll^ 

to 1 7 3] ^fc. ;i^llig0yfi^m^?>J4<D^ff$^jtc^i^:; 

|IJ£^J4 ifKl^dp^^-^^/u^TFTc^^lO^^- 
h^^^^^-^T. mSO^- h®^l3 7 3^Jf^J^-r 
-So (1^2 0 (A) ) 

I 0 1 7 4 I «)5:tC. p^-V^-/^MTFT^^^^, n^^ 
^^/U^TF T^^^^'&^t-Sp ^^v^^ h^^i^ 6 5 0^?^ 
J*i-'5o Uv^;^ 6 5 0 ^ffiV^T. V K— 

>i/?fet;iJ; ^) y >-^i^^^Stc^;!jDL. nM^«6 5i. i-*? 

6 5 2^?l^^-r6o (1^2 0 (B) ) 

[0 1 7 5] n^-V-^/W^TFT^S^ l-^:^^ h 

6 6 0 ^?F$j*-rSo l^v^^ h-^^^ 6 6 O^fflV^ 
T. ^^f$:^3 0 4tC7}f C2^^^:^> K— e>^?fe-r'ii5 

sa[ic^;!jp-r-5o mi. ii3co>$^-fmii3 7 1. 37 

3 7iW;=^^ LT^tfeL. 3 0 4 Ic^^^^/v-ff^ 

fi)c^*^6 6i. y-;^««. Ku><>^*iEt L-r^lfe-r 

•5 p"" ^^^^^^6 6 2. 6 6 3;55g£S'^6*]t-?l^fiS: 
$n^o (1112 O (C) ) 

[0 17 6]«j5:tC, U'v?^'. b-v^^:^ 6 6 O^rl^^LT. 30 
fr/c(-P^-t^>'^^TFT:^<^^a^ l^i^^ b-^;;^^ 6 

7 0^^?f^j5fe-r-5o -r:^-V K-b:''>'>/&(c<t «3 y >^{&^ 
Stc^^JDL. :ifcy >;i5^10>/- hmil3 7 lCD7^- 
^<— ^^Sriiig-T'S J: piCj!JDiimJSE^9 0 k e Vi:S*:)tC 

[0 17 7] CcO^m, nf^^^>'^MTFT0^2^^^® 
3 0 3(^. ^■r^^>'^?!^^««6 7 1 . n-' ^CO^Mi^^ 
«6 7 2. 6 7 3. ^1 h^1g3 7 1 ^a/cC-c^T 

V^-5n- S:T^*ifi^®*S6 7 4. 6 7 5 . ^ 1 t^^— . h 
^^3 7 1 ^S^^oTV^/^V^n" mP^W^^^^ 7 6. 
6 7 7;d5ieS'^6^iC?|^^$n^o (1^12 0 (D)) 

[0 17 8] Uv?>^ 6 7 O^rl^^Lfc^. J?^ 

5 0 nrnT'/^-S^^kv^y ^^'Xfl^^mW:^ O 6 $r?i^^ 

/L-^PPLT. y-;^^^3 8 4. 3 8 5. K U-f 

^^3 8 e^Jf^^-r-So i^it-J:"?, CMOSIhISS;6M^S 
^nSo (1^12 0 (E) ) 

[0 17 9] ^tz. ^mMmx*\t. p^^^^/i-^TFT 
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[0180] :^^ig0*J-e{i. y >^(O^^IDXm(C*5V^T. 
pf^^^-yV-MTFT^ap V-v?;^ 6 5 0. 6 7 

0^?i^fiKLySi;6^ rixe)a>i^i:^^ b"^^^ 6 5 03^(1/ 
St/6 7 O^r^-SS-r^wi: t>"C#So ro^-g^li. p"" 
M£0^i^4^®^ 6 6 2 . 6 6 3tc:y 

[0181] e ] ^nis^jfi^isey i (o^'m 

[0182] ^^J^T. H! 2 1 ^ffiv>r*IIJfe«ai(^ftsax^ 

^IJi0>^'1-'5o 1112 1 C^iol^T. El 1 5. IS 1 6 ^f^C^^ 

[0 18 3] ^fc. ;;^^Jg0iJll^ffit?«5O^?f^^Jtc^^£: 
*JS««J5 ^l^ltClp^-r^/i-MTFTcOlll co>/- 

h^l^^^^^-tJ-r. msoy— h^fii3 7 3^jf^^-r 

-So (1112 1 (A) ) 

T^^^. n^^^/U^TFT$:Sl55^6^(iiarH^i^^ b 
6 8 0^Jf^^i-'5o Wv^^ h-^;^i?^ 6 8 O^ffiV^ 

nM^«6 8 1. 6 8 2i^?10^-^^o (1^2 1 (B)) 
[0 18 5]?fctC. Uv?^ h-^^^ 6 8 0$r|5^*LT. 
gf:rctCp^^^^/U'^TFT^f*:^«9 L-v?^ h'^^'^i?' 6 

9o^?f^^-t-So -r^d-v K— t'^-i/fetcjii? y >^^^g:^g 

Stc^;tJDl- -So y >^;65||i h^1S3 7 1 (7)7^--/"? 

— as^iii^t"^ <t 0 {-JtlDi^^ES: 9 0 k e V t 

[0 18 6] n^-f ^vl-^TFT^T)^!^^^^ 

3 0 3{:i. ^^;^y^ff^fi)c^«6 9 1 . n"'^co^ipt6^^ 
*S6 9 2. 6 9 3. ^1(^>5^— hffl;^3 7 1 irS^^oT 
V^-5n~ M^i^i^^^a 9 4. 6 7 5 ^10^— h 

mM'^ 7 1 ts^'cforv^/.cv^n" mp^w^w^^ 9 6, 

6 9 7;65Se.^'&6^tc?F$^g$n5o (1^2 1 (C) ) 
(0 18 7]2fc(C. n^^i-^/W^TFT^fi^^S^ l/v? 

7 0 O^ff^fiKLfc^. ^Hr^yY—'d^^^^X 

3 0y— hmtl3 7 1. 3 7 3;5W;^^ i: UT^H^L. 
^2^^$:^ 3 0 4 tc:^^^^/u?i^j5Sc€i4E7 0 1 . y— 

KU^^^^^UT^tg-rSp"' ^^)^^®«t7 0 
2. 7 0 3;5SgBM'^6^iCJi^fiK^tt5o (1^.2 1 
(D) ) 

[0188] Uv^;^ h-^;^:^^ 7 0 0>lrK^^Lyt^. il^ 
5 O nmT*?ie'5^^b'>y V-C^cf 6^SI^3 0 6 

L. ;!Jo^^SL-r^^^^^^(;^^;traLfcy 
/u^^pLT. y— ;^m<i3 8 4. 3 8 5 Ku-r^^m@ 

3 8 6^?f^JBi£-f--5o :i^±t-^'5. CMOSlHlK:i^f^S$ 
tl^o (ip 2 1 (E) ) 
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[0 18 9] ^fc. :^mmmx*i'^. p^-^:^^yumTFT 

10 19 0] :^m^^l'C{^. I) V<O^^DXm(-:*3l/>T. 
p5^-Y^>/l-STFT^^5» Uv^;^ ^-^^^^ 6 8 0. 6 9 

M<D^f^^^igi7 0 2. 7 O 3 y >;!>5^^o^n^fc 
[0 1 9 1 1 ±aiUfc<); z>\zmmm2^6Xi^CMOS 

[0192] 7 ] :*:|IJS0*Jli. lliS0*J 1 ^t-^ 

[0 19 3] ^i*. ^-fkSf^bv-y ='^^^:0-^/<f^>/- h 

^^—^y h^m\^^tio ^ti. ^^^!y t LTfiT 

jUzJl^ (Ar) . iJ^y-T'b^^ (Kr) . ^ir/V (X 

J^a^iaKliTSt-WNx ({i.L. 0<x<l) 

[0194] Lxmhi^^fc^mmmwt.^ Tm^yz 
mm^tA^t'^^^x^h-r. m^^m<D'^mma3 0 

p p mi^T t-t ^ t t^X^ . m^^S^^li 2 O // Q • 
cmi^T. 6 /z — l 5/i Q • cmir-^^r 

^;;i5-C#'5o ^fc/^<^/C;^(i:> -5x10^-5X1 
O^d y n/cm^iri-^r ^;i5T*^^o 
[0 19 5] /.fio. m^tmitt^V ^^^mti-^S i OxNy 

[0196] mm(r>y— h^m^<^—>^n^ 
[0 19 7] ^mmmx\'^. ±^^mmmm<D 

.y^^"^>^(Cf^^fi:r^X-7^i^ffl-r^ I CP (Indu 
ctively Coupled Plasma) ^ UT^ 

[0198] rr-e. I CP y^'^^y'^^i^mM^^ 

[0199] H 2 2 
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LXRFH^l 7 755^g£$nTV^^o 
[0 2 0 0] g;K±:^(OT>"X-t-=i-<>'H 2(CRF©ffi 

[0 2 0 1 ] /ioJ=rotB ( /i o*iB^'fk^) 
7^? [0 2 0 2] ^^^r^^-r^^r (T^^^K^O^ilJtc: 

[0 2 0 3] —a B/a t =rotE 

[0 2 0 4] r(^^^m^ET'm^755a:^r^(C^DiS^tt 

mm^cm^\^xm,^^m^^^mm:^m<ti:^o 

[0 2 0 5] r:^y'^='-r/n 2 ( I c p-'-^y— :6^si;bp 

^jp^tt-S) o^tLen(::fP:tJDi-SRF^'^!7— 
r i: ct o T X-^^S i: g T ^mJE^^iltt- 

cxm^jihm^^^cDRFy^u-^muxt^o 

[0 2 0 6] I CP^>;/5">i/3alM-rii5«'g>^^X-^<S: 
#6fci6t::ti. T>T-:^-=i^/H 2(;i$Ett^R Fm^ft J 

56? >'7"-^=3^/wi 2 0^ >y>^^>-:^^i£T^-^?:ettixl^ 

^mLfz'^ji-^^y<^ ^/i^^^/U2 2<DIC P^ 

^mm^m^^ixfz, m2 3^<r>2 wx^mwL. 23. 

2 6(i-7!y^:/^:}^.y^^:?^. 2 4 . 2 7 R Fmi5^T-fc 
-So ^fc. S«2 8^^i^}^-rS 

T^mS2 st-t&M^2 9^^^LT^^t^nTv^6o 

[0 2 0 7] :*:||J^^JIi, I OP=^y'=^>^mU 

[0 2 0 8] 'm^<^'r—y<—^^m^^fz}h^ ^mM^ 

[0 2 0 9 J nL^y^i^^:^:;^ (CF4^C 1 2^^?^ 

(?:)CF4^^»^S:it§rISffl5Lr'b.J:v\ 112 5(1 

SO 5o CF4(^^iMi:t^:k^<-rtii'£^>^^y^>t\^i^ 
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[0 2 10] *fc. 'r—y<—'^ 6 L^v^ 

[021 1] wO<t9(-I CP:r.^/^>^i?^M^^V> 

^:itx\ mi!bX^Bi^mm<D'r—y<~'^ 0 = 3 — 60 
($f^L<(i5-4 5° J:D$f^L<tt7-2 0" ) 

[0 2 12] ;iCT*ll. wm^-mt LT7j^L/cd^ - 

m\^^htixi-^Mmi^^m\^un (t a . t i . m 

o. Cr. Nb. Si^) tCOl^T I C P ^^i ^ > 
[0 2 1 3] ^fc. ±l5K^-<^5/^>^^t-fflt/S^:3i'^ 

^>i^^y^t LTCF4 my^yitmm:^^) tc 12:^ 

:^tC S i C 1 4. i^tzitBC 1 s^^^M^-^thfzm, 

[0214] ^^(Dumi-t. siffiM 1 {zvtx.\t. ^mi^ 
[0215] fj::td. :^^mm(Dmm^. :^mmm^zmm. 

[0 2 16] mmmsi mmmlxit^^mi^mi^:^ 

[0217] :$:mmm<oi^^Bit2iun!^m^ 7-130 

6 5 2^'<iim::^m.<of^^Bimmx^^o rc^^^^bx 
[0 2 18] ^'r;«/^^S«l 0 0 l±('TOI^^: UT 

^{b'>y =3>^i^i 0 0 2^fi£^-r^c ^<bc^y vi^i 
002 ±{z0^Bmi^ y =^ 1 0 0 3 ^f^m-r^o *ii 
js^jTMi^^bv-y =i>^i^i 002 t^^Bm^v =i>]Si 

0 0 3 i:^:^/<2/^ife(-.t 'IJi^MWt-JSfei^LfCo 

m^^^\^x=^iy^ji-'^^m 1 0 0 4 ^m^Ltzo cm 

2 7 (A) ) 

[0 2 19] ^jrio. (Ni) ^y.mzh. 

(Ge) , ^ (Fe) . (Pd) . ^ (Sn) . 

^ (Pb) , =tx</Uh (Co) , (Pt) . ^ (Cu) , ^ 

(Au) . '>y=iv (Si) i:V>o/c7c^75-ibil(^nfc— « 

[0 2 2 0] 6 0 0 r 1 ^relcOTK^/c LX^O 

4 5 0- 1 1 0 ox;r*4- 1 2^Fb1 {:^mmmxn 
5 0or4^r«i) (75S|!l^^L^^^TV^, ^^B<^'>y ^^vj^i 



(20) 4#S 2001-94113 

38 

0 0 5^?f^figLyto zoLx^ibritzm^B^i^]) =^>m 

1 0 0 5^i^^^cffii^fc^Bm^^i-^r ^>d55^7!»^-=>T 
V^>5o (^2 7 (B) ) 

[0 2 2 1 ] /.f jb\ :*:|ltfe^?yc7)^fBYbX^tj:2^P^^g(:: 
IE® ^ ixfc ^^i^Ji <7) fl^^X^tciSffi # 5 o 

[0 2 2 2] [^te^j 9 ] 2^^J6«?tiT'(i. mmm s t 
m^^^'i^^BitJimk^m-rhhcox^h^ . #^^8-7 8 
3 2 9^<tmz^m^fifz^Ws^m\i^x^^^Bit\^fzm^ 

10 fs«$^xfc^^ii. f^m:5tm^m^t^kzmM'r^:Lt^z 
j:oT. ^mwm<Dm^^'^i^^Bit^'^mt'r^h(r>x 

{z-:>\.^xm^'th. 

[0 2 2 3] ^-r. ;^^>^^S=Kl 0 1 l±tc^>fb~>y 
^-JKl 0 1 2 ^fiJtl^L. ^(D^ffi_b(C#^B^Bl?i^y =^ Vi^ 
10 13. mti^ y =3 1 0 1 4 ^i^i^6*)tCfifeM L 

fzo ^{kv-y 0 1 4oi^Ji:ii 1 5 0 n 

[0 2 2 4 ] ^J^Cdg^-fbv^y ^^'^^l 0 1 
20 ^LTil^&^dr^P^l 0 1 5^?l^fie:L. ^(^m. Sfi 
^^r-l 0 Oppm(^^^/<^yU^'g-ti^g^g&— :y>5r/U±^^f^ 
^^^mU/Cc ni^^fhfz:=:^V^f^'^^m\ 0 1 6ti§|P 
135 1 0 1 5 COIg$C£0;^T'#^^BS>^y =r ^^l^l 0 13 
^X^tz^mtfa-^fz. (112 8 (A) ) 

\022^\^\Z^ 5 0 O'-e 5 0X;T*4-'2 4B#rBl 

mz.m'tw^fSi:)i^^h^^B^^tm'i^'r^. ^^b^6*) 

5^ tctl< 1 1 1 >W)5}^\Z^t^-:>XW^'t^Z.ht'^^t^^ 

[0 2 2 6 ] ^o\^xm^^^fzm^B^i^')^>m\0 
1 7{i^:t^^fct^§+^C7)^^B;55*^LT/cC>?> 

^miBVt. "BMrnzxt^^^-^tD^^^^^^^x^^y. 
x\^^^fztb. ^^B^tm-DX\^^^tv^vmj^^*^^^o 

[0 2 2 7 ] ±U<tWzUm^tlfz^mi^:tS\^^X 
i^-^y^ju (Ni) i^i^tC>$^yU'-^rii>A (Ge) . ^ (F 
e) . y<yi^^J^ (Pd) . ^ (Sn) . ^ <Pb) . =ix</U' 
h (Co) . B^ (Pt) . m (Cu) . ^ (Au) . i^V^> 

40 (Si) t\^^r>fzycmf)-hm\-tnfz-'m'^fzvtm.^m<D7t 
m^m\^^^z,tfi^x^^o 

[0 2 2 8 ] ^^±.<DX 0 fmm-^myi^x^^B^^ts^m 
wm (^#Bi±v^y ='>^^^si±^>y ='>'</>'i--^-[>^ 
m^^ts) ^nwL\^. y<i^-=^>^^^rT^x^^B^^ts 
^m^^mxf£^^mi^m^M^'irtiit^\^\ ^o^ox 
wtmmmi^zv^:t{'^^i\ mmi^\2^7 t(om 

^^t>iti,-^mxh^o 

[0 2 2 9] :^mmmco^m^m\^^x^^Biti.tz'^^B^ 
^ts^^m^m^m\^^xTFr^i¥mLtzm^. m\^^m^ 
so ^W:^mm (^t'y^-^) tm^ti^t^. ^(otzi^m^^^ 
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[0 2 3 01 [^ffi0>jio] :^mmm\'^. m^ms. 

mXi-X^<D^^t LT. ^t^^^l 0-135468 
^^fcfil^^^l 0- 1 3 54 6 9-^^#(C|E®^Hfc 

[0 2 3 1 ] [Kl^^(;ilE^.$n/c!$^^ti, 
Ol'^atms/cra^i^T. $?^L<fil X 1 0 ^^atras/cm^lC^ 

[0 2 3 2] :^mmm<Dmm:^<:>^^xm 2 9 ^kv^Tia 
m-r^o z^x\t:=^—=^>y^(oi 7 3 7 mm^i-^^^ 
ti^mrji'^ V ^^^mm^m\^^fco m2 9 (a) t- 
^^g0ij2-e^Lfc^^B{b<^5St^^^v^r. Tife^i 
022. ^^Btt'>y =i>flii o 2 3 755ji^^^nfc*^^^ 

^Lri/>-5o ^LT. ^^sttv-y =i>^l 0 2 3(^^® 
(C-^>^^ffiC^^{b^^Sll 0 2 4;5Si 5 0 nm(Dli:^tC 

i^z^v ^^i^m^nth^'^timm^^^'fxh^o ^ur. 
>:dmM^titim^i 0 2 5^5^*te>tL/to 

[0 2 3 3] r(?:>:t^^r% ^^#lSM^r*5 5 o~ 1 0 

20r. 5 — 2 4^Pp1. ^J;tl^ 6 0 ox:. 1 2^m(Om 

«1 0 2 Sii^^^yi^ y V h LTfb#. ^B%t4'> 

y =1 :/J^l 0 2 3ic3^#LTt^/c^5igS7C^liy >^7)S^^ 
^nfc^^l 0 2 5tc{i^$-fr^r i:;5iT'#/Co 
[0 2 3 4] ^Ur. ^^'^i^^tZ^gf^fk^SMl 024 
i:. y >;d5^;tra^nfc^«l O 2 5 ir^^in^/^^-^UT 

CO«S^ 1X1 O^'^atms/cm^ l^TtC^ T'igM ^ ttfc^ 
^ ^ ^ite^SJ 1 "C*^ t fc 5^^^ P>g O T F T CO 

[0 2 3 5] [Hlfe^iJ 1 1 ] ^^HJS^JT-ti. ^Jg^J 
8, 9(^^LT4#r^^l 0- 1 3 5 4 6 8-^^#^fc(:± 
iJtr^^l 0-1 3 5 4 6 9^<i^m^^^^M:.^m^U 

[0 2 3 6] |^^^(Cfee^^xfc£^^l*. IIJfe0iJ3. 4 
T*^ Lfci|^^^CO^B%{b(-^V^fc^ S/>!ryU^. ^s^^b^ 

2g{^^cfio- 1 X 1 O^^atoms/ciii^ i^T 
(^jf^ L< 1 X 1 O^^atoras/cm^ ^T) (-^T^i&^-T 
^;65X't So 
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[0 2 3 7] i^%'^m<r>mm'^^^^xm 3 0 ^^v^TIfi. 

0.^-r-5o ^-f^ISi: LT14l^^4(^i^V^:E^S«l 0 3 1 

\0 2zz\ m^m^m^^ 4co^^B^b:^j£^fflv>T^ 
r^2^^*^® 1 0 3 2, 1 0 3 3 ^m^i^tzo ^ bt-, ^ 
Ml 0 34$:Ji^^LfCo (113 0 (A)) 

[0 2 3 9] hmmmi o 3 A^mf^nLtzh. 

t Lfco *ji^?^s<i 700 — 1 i5ot: iixm^ 
dtig 0 0 — 1 0 o ot:) coreix-i^^-mti^v^L. ^ta^ 
sp^rBit* 1 o^^-s^ra a^^6tj(:i*±3 o5^-2^Poi) 

^Drp1-C'JltRi-^^^^av^o (|g|3 0 (B) ) 
20 ( 0 2 4 0 ] r (D^. ^ y ^Jl-\'XW^^<0=^ y ^/X^mt 

mtfjioxmtmw^mn.'^^^mm.x^. m^u^^^^) ^i^m^ 

<D=^y^;\^^m.ii^^m'r^o t^^oX. 1130 (B) ICtt: 

bfc^^i*:^ 1 0 3 5. 1 0 3 e^^td^^ns^^y^/i- 
^iStii X 1 0l^atoras/cm3|^TiCig:^S$i^•CV^fc. 

[0 2 4 1 ] ^^±.(DX 0 ^^^mx^^^^mmm^m\^^x 

^^^^^?i^fiStL. ^(Dmoxmfi^Jffe^Jl X 2(::t^§x. 
t^^v\ ^it#(c;*:^life«fyi:^ife0iJ4(OSfB{b;^&*?5m^ 

[0 2 4 2] (^iS^^^(^^B^B^itt;igi-rs^m) ±12 

^^cD§+*^Xti^4^co^fB (4^T. ^4^fe*rB^»&IS-r 
5) :d5^^oT3feA.fc^B^B^5g^*'rSo r(Dr<^(iT 

EM (Si^M^^^K^^te) \^x^mMxmBi^z.mmx 

[0 2 4 3] ^tc. m'f-^\B\ifRXf=^y^^m (X«) 

saf^ffi;i)s {110} mx;h^zt^mm^i.tio ^ti^mx 

fcISm, {110} ffi^c^^£;-r5lHIt^fia^;^5tttv^^::m 

[0 2 4 4] ^fc, ^\miK\tm^ (om^^fBt'^^x^x 

Sa^ife) i^JzDia^L. ^^B3^l^iC*5l.>r^^Bl^r^{C 
:65|jB^B3Kr^t;ii=3^'^-C]^gE&tltcS;65ori^5C«tT% 
5^^ [0 2 4 5] /cf:fo\ ^^B3K[|1^t;i:JbNt 5^^1§T-COjgig^<4 
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li, rcharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi» Japanese Journal ofAppl 
ied Physics vol.27, No, 5, pp. 751-758, 1988J t'lESc 
^iXfz rpianar boundary J X*h^o 

[0 2 4 6] ±fEf^^icj:ttt^. wm^mwizi-xM^Bn 

[0 2 4 7] ^iC^B^aW (*£B^BffilCilii:7:clS) <1 1 

o> ^^x^hm-^. {2 11} M^Bn^i-xi, 3(DMJt^n 

[0 2 4 8] :^ti:^mA^^^^m^mmi>xntim^Bi±^> 
(DMft^^^. ip^ {2 11} M^Bn^x;hhztr-mm 

[0 2 4 9] Z:o<D^B^03Kr<oP^1iC?F$^$ttyti^al3K*{C 

:i3v^T. m^<o^^^B<om:^&^^ {110} x^^m^. 
{111} mi^nft^-t^^^^^^-^j^i"^^ e t-r^t. 

[0 2 5 0] ^mmm(D^^Bi±i^ v =« >m\x. 

i,zia\.-xmi^'r^m^^n(o^^^^t^^ ^ (;i^70. 5° <d 

^^xmmi.x:irsy). ^<D^^^h:i<Dm_^Bnmt, {21 

[0 2 5 1 ] Tjfio. 6 = 38. 9 ° £ 9 (DMft^U 

[0 2 5 2] :i<Dm^j:m^^n^ix. m—^:^i<L<Dm^Bn 
^^B^^y V =^ >'mnm:^i<L^*'MK {i i o) r'ajoTv> 

[0 2 5 3] zcDm^j:^^Bmm: (jEm^zi'X'^^BUS^(Dm 
it) it. f^^Bumz^^^xm^<^^^^<^^^Bn:^mi^x 

mmc^\^^xmM>^^tmmmzm^j: . ^a^a^Pfe^tc 

eS-r-S h9iyymitL^4¥^izi'^^iz<^'mf^t^j:oX 
[0254] ^fc 700-11 5 0t;i:l^9?^V^?£S-C 

(Dm^mj:u\z.x-2>xf^itBmf^iz^^'r^Xf(^7b-^tin 

mil r <Dmm^i:m(DniimxXUkmt'^±mi:i^^^ti 
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x\^^h:itf)^hi^mh:^^xh^o 

[0 2 5 5] -<DX^^<Dmi'Xm,^^^>^^M^^ (El 
ectron Spin Resonance : ESR) (C^toT^^fV^S 

(omit^j:^xmh.^o m.^x\t^nmm<DiiFmjLmi:i'i}t 

thSXl O l^spins/cm^^T L < 5 X 1 0 

pins/era^ ^T) Tfc-6r ^d5fiJ^Lri>5o fcfcL, 

JO [0 2 5 6] }^±<Dm^^hs :^nmm^mm-r^ztx 
nhtitz^^B^i^v =^>m\t^^Bn^Rrjf^^Bn^^m 

^^B^it^^^-r^^B^i^v- V =^ >m^CG S (Continuou 

s Grain Si licon) i: l^A/"t?V> 5o 
[0 2 5 7] CG S(Cg|-r-5|Eife(i2^miiA(-<t5#r?i 

2^10-29428 0^-{d:m. MMW-l 0- 1 5 2 3 1 
6-^. #^^1 0- 1 5 2 3 0 S-^^fznnmW-l O- 
1 5 2 3 0 5-^(^ai^^#,^i-tU*^SV\ 

20 [0 2 5 8] (TFTCDn^^^m^m-r^^^) ^nm 

mt^v^-^tmhtix\^^^^ 
[0 2 5 9] :^-{ ^y^>i^i±m {^:^/:tymv^m^^ 

n ^ /l-^ T F T <t t5 p ^ -V' ^-/l-S T F T ^ t> (-60 
— lOOmV/decade (f-t^6^{C(i60-'85mV/decade ) ^/h^ 

[0 2 6 0] (2) TFTtOtbf^ii^Oji^t^^^^^ 
^m^ibS (/iFE) n ^r^>/l-MT FT 200-65 

0cm2/Vs (ft^6*JtC(i 300~500cni2/Vs ) . p^^-t^/l- 
^TFTTlOO—SOOcra^/Vs ({"^^fi^JtClfi 150 ---2000012/ 
Vs ) 

[0 2 6 1 ] (3) r F T <DmMn&<oi^mt^^^ L# 

V^MmJE (Vth) t^. n^-Y-^>'l-^TFTT*-0.5-'1.5 
V, p^-Y^^/l^^TFTT'-l. 5-0.5 Vt/h$V\ 
[0 2 6 2] ^J.±.<Dmz. mi^XSt\^ti:^-{ ^/^V^^ 

^d? [0 2 6 3] (iHis§ii^tit;ig|-r^^^) ?fct-. 2^^i^^J 
^mmvxmf^LtiT F T ^my^^xi^m^titiv > 

\t.cMosmmxtj:^^ 

{^mmx^fz^^x-h^ . ^ i^^<—^^^i^^fzK><Dm 

:t\^U-^<Dm^\tl^<omkZ^^oX\^^ho 
: 9 ^ 

TFT<D^^ h Hfei^i^CO]^/? : 30nmSLP50nm 
TFr<D^^h^: 0.6/im 

5^? [0 2 6 4] z<Di) >'^^i^^—'^^z^^x^mm^^ 
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^m^tzl^^. ft:^MT*1.04GH z CD^SIJl2SS^^#^ 
w^;6S-c#fCo ^fz. HB^dL S 1 [E]K<^TEGCO— o 

[0 2 6 5] ^±(o^ncy ^^i/>-t--^*5<tr/'>^ h u 

[0 2 6 6] Lmmmi22 ^mm.mh^^BitT.mx 
[0 2 6 71 mmm 1 0 tmi. u^Bit-> v ^ i^^c^mm 

10 2 6 8] ^Jg^J 1 -e^L/cXmrMl. ^^^^fel 
®*S3 1 3-3 1 5^t;f, p 3 3 2 . 3 
3 3 y 5x10 ^^atoms/cm^<Dm^]^iZ^^-f' 

(mi 4. mi 6#M) z.<DtL^^ :Ltih(Dm^^ 

10 2 6 9] Z<Dtz^. TFT(D^^mi^m3 0 2-30 

iim^mtm^^\^^^\ ^j^*^. mmtxM (mi 4 

(D) . mi6 (D) #.^) (c:*5l/>r. 5 0 0 — 6 5 0 
(-f-t^&^JlCtiS 5 0-6 0 0*0 cO^^?^^T-2 — 2 
4^rBl ({-t^6*]tcti4- 1 2^rBl) (^^^SX^^£rtT;t 

[0 2 7 0] r(Df^^SXm(-*5V^r. ^TFTtO^^ 
^/V-JF^J^^^^ 311. 312. 325. 331. 341 

[0 2 7 1 ] ^<Dtzi^^ n-" M^^^II«3 13-31 
6RXf. p-" M:^^i&^^^3 3 2. 3 3 3 (D^ :y <!r/U 
(^^) ^g^li 1X10 1X1 O^Oatoms/cm^ (ft 
1X10 ^^— 5X10 ^^atoras/ciD^) ^ If^D 
L. ftk.*-. f^^^^/^?F^^^^3 1 1 . 3 1 2. 3 2 5. 
3 3 1. 3 4 1 (D:^ y ^J\^W^&\^ 2X10 ^"^atoins/cm^ 
(f-t^6«3tCli 1X10 ^^— 5X10 l^atoms/cra^) 

[0 2 7 2] /.e^i5. ;*:|IJS^J<^^m^#SiCli. n-" ^ 
^3^i^?i«t3 13 — 31 5^0!. p"" m^^^m^Z 3 
2. 3 3 3(Cli. y V^fcfit ^O^SS255/>/^< i: t» 1 
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X 1 0 19atoras/cm3j[^± (^fj ^ L < 1 X 1 O 5 X 
1 O^latoms/cm^) t^^h^oir^o 

[0 2 7 3] mmm 1 3 ] ^^mmmi-t^ nmm 1 

CMO S[ElSg(75S?f^#ijT^6o m3 1^^V^Te ^^ife 
0iJ^J<7)TFT(7?1tit^t5^^-r5o m3 1 (A) - (D) 

[ o 2 7 4 ] m 3 1 ( A) ti. mmm 1 (D^^^mx^ 

[0 2 7 5] mWi 9 0 0 ±®tc^>ffc:v^ y =1 >-r*?te 5 T«fe 

jg^9 0 1 ^Jf^^^n-CV^So TifeK9 0lJi(;i. n^^ 
^./UMTFT. p5^-V^^yWMTFT<D^t^cOit^^{*:®;65 
?F^J5£$tl-CV>5o ^«CO^^*^^SoTSIS9 0 O^ 
h^^J^9 0 5;55JF^fi£$nTl^^o JEt-. T 

FT^SoT^ibv^y =^>T';;e^i^^i^9 0 6. mm^ 
mmtmm.^ 0 7:6^jf^fi!c$tb. jir«^*fe^j^9 0 7 j^tcii 

^1? y — ;^m^9 4 1. 9 4 2. 4 Zt^m^ 

[0 2 7 6] h^^l^9 0 5^g^A/X*<>'— ME«I 

(-i^-fm^) 9 szt^^m^m^^mx^xm^^tx^x 
v^5o hsaii9 3 1 4^icjf$)5St^n 

Tl/^'5o r r r^fi. Ji:^ 2 5 0 n mOi^ n A-C?F^figL 
fco Mtc. p^^^^/^'MTFT<D^^^^:^^:3:^^Lrv^ 
-5^5>ti. ^<D*i;!)5^b$HT||2 0y— fm<^9 3 3 
A;55Jf^^$ttrv^5o 

[0 2 7 7] i^fz^m^wm\z3>. :^su>^%:mim't^:>j 
30 &ti^JS^J 1 ^ii^LfCo n^^^/umTFT<7:>^2g^*: 
^(Cli. ^-V^->'l-?^j^^«9 1 1 A. ^^^i^^^ 
912A. 913A. 9 3 1 A^S^^CoTl^ 

-5n~ ^M^^^^«9 1 4 A. 9 15A. hm^9 
3 1 Ai:fi/.eoTV^?:tV^n" ^T^^^«9 1 6 A. 9 

1 7 A;dSJF$^$tbTV>^o 

[0 2 7 8] n~ ^^*E£f^ti«9 1 4 A. 9 15A. n 
~ W^WkW^ 9 1 6 A. 9 17 Ali y >'<??ieS;65 n ^ 
^^Mi^^^9 12A. 9 1 3 A<J: 19 t^iS< ^cCoTV^ 
-So ^/c. n" ^:?^^i^^*S9 1 4 A. 9 15A^^-y 
40 ^vl-?FM^^9 1 1 A^c^^-^aSfi^- h^S9 3 1 A 
135(7) -fr(c;i^^EL. n ' M^ilifei^^^S 9 1 4 
A. 9 1 5 AtD^gSfi^-y-^/i-Jf^^^i^g 1 1 A(cr^;6- 

[O 2 7 9] ft!i:*r. p^i'^yW^TFT<0^^^*:^iC 
li. ^^^/Uf$^|i«9 2 1 A. p -"^^i^i^^^ 9 2 

2 A. 9 2 3A. p"" ^^^^^^^9 2 4 A. 9 2 5A 
tm^^f\.X\^^^. p-*- ^:^)^i^^«9 2 2 A. 9 23 
AJ: <9 1, p"" ^^^i^^«9 2 4 A. 9 2 5A{i y>(7) 

[0280]m31 (B) (j:^te^J2. 3 CO^JI^^iJT'^ 
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[0 2 8 1 ] [^3 1 (B) TMi. n^-Y^Vl-MTFTi: 

[0 2 8 2] ^tl^^mi^mi>^v ;J?n>^^^ni-^X 

9 1 2 B. 9 1 3 B. /hmi^9 3 1 B ^fi/cfToTl^ 
^n" :t:M^M^«9 1 4 B. 9 1 5 B. hm@9 
3 1 B i:S/.foTV^/^^/^n" M^^i^^^9 1 6 B, 9 
1 7 B;^l^mfife^i^rv^5o 

10 2 8 3] n" M^^ife^^9 1 4 B. 9 15B. n 
■ ^^^^^^ 916B. 917Bfiy n 
m^f^!mmi^9 I 9 l 3B<tt)4>{£<^.^oXV> 

60 :^fc. n~ M^Mi^®*^9 1 4 B. 9 15B^^^ 
^^/i-m^m^Q 1 1 B irc^S-^^Hy— hmi^9 3 1 (7? 
7^— ^t75T(C#^EL. n" m^n^mi$.9 1 4 B. 
9 1 5B(Dm&i^'f'^^-^^Mi^mi^9 1 1 BtcrS]>ei^o-C 

[0 2 8 4] M:*r. pf^-^^/U^TFTC0^2g(*:^tC 

fi. ^^^/i-?f^^^«9 2 1 B. p^m^nmm^9 2 

2B. 9 2 3B;55^— Mi^l9 3 1 B^-^;x^tcLTg 
[0 2 8 5] HI 3 1 (C) tlUJg^Jl (diJl^T. ^1 CD 
[0 2 8 6] hSBHtl® 1 coy- hiS^ 9 3 1 C i: 

— Man 9 3 1 c:d^p^^^^i^mTFT(D^^mi^mt^ 

[0 2 8 7] n^^^^/l-^TFT£D^^{^gtc:ti. 
^^yU?f$fiJc^«E9 lie. n-" m^W^mm^ 1 2 C. 9 
1 3 C. y— hmil9 3 1 C^lSneoTV>-5n" 

^^^9 1 4 c. 9 1 5 c. y— Y-mM^ 3 1 c iiM?:? 

oTV^7:^^^n" ^^M^M*9 1 6 C. 9 17 Ctm^ 
[0 2 8 8] n~ ^:^^i^®«9 1 4 C. 9 15C. n 

~ m^¥^mw$.9 I c ^ 9 1 7 ci-tvXom^t^n'^ 

^^^i^^«9 12C; 9 1 3 C J: 19 t>i£< >'ceo-cv> 

[0 2 8 9] ftH^. p^^^/U^TFTc75^2^^^^t:: 
^-r^vw?F^j*«i«^9 21c. p^m^W^m^9 2 

2C. 9 2 3C. ^^^^®^9 2 4 C. 9 2 5 C 

tmiSL^rLX\^^. m^m.mm^9 2 925 

C p ^^^i^M^ 922C, 923Ci:<9t>y>S 
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[ 0 2 9 0 ] (gi 3 1 (D) (^iiiss^j 1 ^c:^ov^-c. y— h 

[0 2 9 1 ] CMOS[H]Sgtillif£0»Jl cOX^idti^oT^ 

1^9 0 6 ^Jl^^-r6f^^^>9 (C. ^UM. (Cr) . ^^-^ 
(T a ) . (T i ) . ^:y^:^'r > iw) . ^ 

y:p^x:/ (Mo) X^j:^^mm. ^fzn:itib(05cm^ 

m^L. ^>yLT^4(Dy— hiaii9 3 4D^ 

[0 2 9 2 ] rco^^lcj: t). m2<Dy- hgail9 3 2 

D;55^1 (^y- hSSn9 3 1 D (^soy- fm^9 3 

3D^-&tP) i:||40y- hSai^9 3 4Dr'< ^^Hfc 

mm(r>v- h^m%:m^ ^ t :^-x^ 

[0 2 9 3 ] :i<Dm^l,Cit:. n ^^^jumr FT (D^^m 

i^mi>^it. ^•Y^y^mf^mi^9 1 id. n-" m^n^^m 

«912D. 913D. y— hmi^9 3 1 D^S?:^oT 
V^-5n" ^^i^^^^9 1 4D. 9 1 5D. y— 
9 3 1 D irmnCoTl^T'^V^n' ^^^ifi^^^^ 9 1 6 D. 
i-i? 9 1 7Vr-mJ^^thX\^^^^K n~ ^^^^^^9 1 4 
D. 9 1 5 DiiH 1 ^0^^4(75y— h^1g±:^ilLrv^ 
-5lflS5^T'^'9. n" M^3^i^m^9 1 6D. 9 17Dti 

m4coy— hmffi9 3 4Dir^^Lrv^7:^v^ 
[0 2 9 4] :z<Dmfii<Dm.^M. mi<o^-h'mm9 3 

^izmzm^X*:h^o m3i (D) (r^-t-J:^tc. n" 
^l^^^^*S9 1 4D. 9 1 5D;d5^1(?:)y— hffl;^9 
3 1 Dti^tA.t*mti:hf^<fj:oX'h. m4<D^- hM 
|^934D^n~ m^n!^mm^m^J:h-^^:zt:^^X^ 
30 -5cOT% 'mM\z^-'Vm.^h:^—^<—7v'f\^X\^^'^x\ 

[0 2 9 5] {^-^^ p5"^^/uMTFTC0^2^f$:^(C 
(i. ^^-t^/b?f^^®«9 2 1 D. p''^^^i^^«9 2 
2D. 9 2 3D. ^'^W^W^9 2 AT>. 9 2 5D 
;5^JF^fiSt$tt-CV^^o p"" M^ii56i^^«9 2 4 D. 9 25 
Dtip"- ^^^i^^^9 2 2D. 9 2 3DJ: 'i>y >^ 

i:^4(7)y— hmi^9 3 4 D;5»sm?'^o-CV^So ^:7fl;st 

40 119 3 4D$:?f^fi)c-t-^^f;i. p ^ -^-^yU^T F T (D¥# 
^^^^i:5:?MLTV^^gB:^^c||4 0y- MSig|9 3 4D$r 

[0 2 9 6] [^:te^J 1 4 ] *:P^a#fE®OfKB^B«^S^ 

;0^'^t^T*^>^e. ^'Jx.*^. 1998, SID, "Characteristics 
and Driving Schemeof Polymer-Stabilized Monostable 
FLCD Exhibiting Fast Response Time andHigh Contra 
St Ratio with Gray-Scale Capability' by H. Furue e 
t al.^. 1997, SID DIGEST, 841, 'A Full-Color Thre 
50 sholdless Antiferroelectric LCDExhibiting Wide Vie 
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wing Angle with Fast Response Time'' by T. Yoshida 
etaL-*^. 1996. J. Mater. Cheni. 6(4), 671-673, 'Thr 
esholdless antif erroelectricity in liquid crystals 
and its application to displays'' by S. Inui et a 
1.-*^. 7RIl#fFl|5594569 -^tc^^ ^ilfcf^^ V>5 

[0 2 9 7] ^:fjim-^^^y" 'J 

^y'^ cnm^T^^l^^'t^^^^^^^B (FLO 

m^B\cx^m7j^'^— h'n rHa i f -v^^:>t.-r ^/^v^/ 
^— Kj tm^tix\^^^o m4 nzm'ti^9:^<om^it. 
Sig^ . mnnmumBEx^^o fHa i 

Ha 1 f -V^^-r .x^^'i/^— KFLCD" . ^46 

lHi/^;;^^^^§l#.il'^it^^it!^^f^*. 1 9 9 9^3 

mi 3 1 6M. ^xxf^mhcD" ^mm^^m^Bi^x 

'5^5^fJ:7/U;«7^ — LCD- . ^^^bUS^^S-^^I 9 

[0 2 9 8] E!4 1 J: ^t-. :i(DXvt^:^m 

[0 2 9 9] ^fc. ^^i^m.m^'^^'^xK^mmM^yr^ 
'tm^B^K^mn.'^m^B (aflo t^^^oo K^mn 
^m^B^^'r^m,^^i&^B\^\t. mm\^n\-^xm^^tm 
mm:imt'r^m,n.^^j^>^^'i^^^^^ ^L#v^Ms 
mmm.\^m,'^^^Btm^n^'h<Dt^^^o ^(omx.^^^ 

^coiIE®]^J!E;5^)^± 2. 5V 
[0 3 0 0] ^fc. -^(-. ML#iMiI^5^^mti^'& 

^/^oT<-6o ioT. ^^^^1^5/h^?tt^L# unfits 
[0 3 0 1 ] /.f*3. wCO<J:p/.t^L#v>MS5^^mi4^ 

ho 

[0 3 0 2] mmmi si :$:mm<DrFTi'±mmmi 

f-. AS I C:7'p-tr2/-!f^*^'=5''<^c'^t='-t^;;^i^t-SM 
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j^^^^ m^m,m. phs. ^>'<-r/i-='>'e^-^) 

[0 3 0 3] $^tC. t;§3l5COMOSFETJiiCgrp1^i^ 
fl^^ff^^L. ^0±tc;^^^(^TFT^fflV>r¥^^f*:(Hl 

\^^brLX\^^h±x<D^m^i^mm:\zmmTh ^ i: pj^x* 

hho IP^b. S I MOX. Sma r t -Cu t (SOITEC 

^(DMi^mm) . ELTRAN y >m^^^<D^ 

[0 3 0 4] ^fc. :^mmm<D^^mi^^^^'^mmm i 

1 3<Dt'<OXomK^'^f:>it:^^hti:hm^^m\^^Xhn 

[0 3 0 5] immm i e ] :$:mmmxi'X. :^mmm^ 

m^^XT^'r^:/'^ hi) ^ :^M^l^ (ocu-^ h 

[0 3 0 6] 113 5 (A) ti2^^^^^lrffil/^fcEL^^ 
g^m<Dji®Ig|r'$>-5o 1^3 5 (A) (C*dV^T. 40 10 

20 i^m^. 4 0 1 it^M^gis. 4 0 1 2{t,y—:^if&mWim 
ss. 4 0 1 sit^- hmmwsm&x^h^ . ^tL^tKDm 

IblHlSStlSa^ 4014'-4016 F P C 4 O 1 7 

[0307] z<Dt^. (};>fj:< thmmu. ^ff^L<(i 

0. iy—V^i/U i^^Ot^^y^Uth^^b) 7 0 0 0, 
(m20'>-y>'>/W 7 0 0 1 ;&5is:*t"bnrv^ 

[0 3 0 8] ^fc. 1^13 5 (B) ti;$:|li£^OE L^^ 
Jfif iE^g<7?^®1llitX**>t). atS4 0 10, T±fe^4.0 2 1 

o_btcigK)[HissfflTFT (mu. rrr*tinf"-^^^/u^ 

T F T p ^^^-/i-^T F T ^li^^t^-^^cCMO Stel 
SS^Ei:^LTV^5o ) 4 0 2 225:U^M^gi5^TFT4 O 

2 3 ({HL. r rT*tiEL^^--c;C>m«ft^^Jta|1^5TF 
TfcttEl^Lri.^5o ) tm^^thX\^^ho ^f\^h<DT 

FT \%<ik^<Dmm. {h^zr^-vmmiiti^-t^-hJ-^^— 

[0 3 0 9] igi5lHlSSffiTFT4 0 2 2. 

mmU^TFT 4 0 2 3tC^LTffil^-5C^;6S-C#5o 

[0 3 10] ^m^m^m^^^xmm^^mr F T 4 o 2 
2, mmnmTFT AO 2zt^^m.\^fz.h. mmm'^x 
t^^mm^&mm iw-mtm) 4 0 2 eojiicu^asfflT 
FT4 0 2 30 v\^>(>t'^^mzmmrthmmmmM 
xfji^mmmMA 027 ^w^^irho mmmnmt lt 

^V^^r ^;dST*^5o -tLT. iii^m^4 0 2 7 ^J^^ 

L^cib. ites^4 0 2 B^mi&x.. mm^W:4 0 2 7± 

so [0311] E L^ 4 0 2 9 ^m^^ho E L^ 
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4 0 2 9{^{£k^(OE i^un (iE^L^A^. lEummm. 

[0 3 12] :*:^S£^J-e(t,. v^-y K— 7><. ^ ^Sr^v^TSS id? 

v-m7T^i^^'^mtfj:^o ^(Dmzh. ^^^m (cc 

[0313] EL^402 S^B^i^tih. ^<D±\zm 
m4 0 3 O^mfisL-r^o S^4 0 30tEL^4 0 2 9 20 
(D^m\:^^iE'r^7i^^'^^^itm^UmL.X:td< Zt:^*^ 
M^LV^ tito-C. S^^-CEL^4 0 2 9 ^^^^4 0 

3 o^mmf^^-r^^^^ el^4 o 2 9^^f§i4#istt 

[0314] ^J:^. :$:mmmxitmm4 0 3 0 t LT. 

<Dmmmm^m\^^^o M.i^ma'XEi.m4 0 2 9±izm so 

^<D±{Z3 0 0 nrnW-COTJl'^^^J^^^^^'t 

io^. {ck^<Dmmunx^^MsAsm.m^m\^^x 

-ieLTI^<^4 0 3 0(14 0 3 1 T-^^tt^H^ 
(CioV^Tg£«|4 O 1 6 {Z^m^tlhc iElS4 0 1 6 fl^ 
114 0 3 0tcH^^(^^iE^-^X^fc*;)(Om2iW*&^T-fe 
^ h*l'i|S|-4 0 3 2^^^LrF PC4 0 1 

[0 3 15] 4 0 3 1 tC^^n/c^«^;l*3V^T^®4 0 
3 0 i:gEj|S4 0 1 6 i:^^^&*)(;iSi^t-6fc4i:?lc. gr^l 

^mm4 0 2 6st/ifeai^4 0 2 sd^'^i?^^ h/^^— /u- 

'^i&mm4 0 2 stD:^^^^-^^^^ (RLmm^wi<oma 
ucom^^) {zm^i.x^i'fi'i^^\ ^tz. ^^1^4 0 
2 s^^^y^^is^-r^m:^. mr^^mm4 0 2 6^x- 

2 6 t^mm4 0 2 8ib^m cmmunx^rL^t. =^>^ 

[0 3 16] CCOJ: 9tcL-C?!?j5K^ixfcE L^^(75^ffi 50 
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^aoT. ^-^^y v^^— v-s >J9g6 O 0 3 . ^^S^t 6 0 0 
4, ti^<—Vi% 0 0 0tm^^f\^^. 
[0317] $ (btC. E L^T-^^Htfct ^(CLT. ti 

0 0 0 ^S«4 0 1 0(7)f^{RiJ(c:-^— y 7 

0 O 0;65IS:*tbn. ^ ib(-v^— U >i/«'7 0 0 OCO^iRiJ 
t;itl^i=t=^ (II2CQV— y V-i/^t) 7 0 0.1 

[0318] rco^r^. ro?E«^6 0 0 4(1. ;e7/<— 

0 oo^^m-f^fz^o^^mnh Lxt^a^-r^c 
^^«6 0 o 4 i: urn. pvc (:^y n ^-r 

K) . ^Tjeari/^^jii, v^y ri-V-I^JIi. PVB (;Kyt' 
h) ^^^V^-Sr i:;65T'^-5o C (D^:M1^ 6 0 0 4 COP^S^ 

[0 3 19] ^fc. 6 0 0 4<7)if i^->^r 

[0 3 2 0] t^-^^tt^c^-^. /^yv^-c-v-a 

>J^6 0 O 3(lX-<— y— JE^i^^-rsr i;65T*^5o 
^rc. ^^^/v^-^-v-a >]^^tlSiJ{:^. ;^-<— y— EE^ig 
^p-r 5 $r ^ ft T i: V ^o 

[0 3 2 1] ;?7^<-«^6 0 0 O <h L-C(l. ;«f^;^ 

T/W? FRP (F i b e 

rglass— Reinforced Plastic 
s) PVF (TKy t:'^>'Ur^/W:;^^>r K) ^'-r/l-^. 

^ — :7^/^A. y yu:7^yu A ^fctir^J^ y 
yi.:7^yv^^^l>-5r i:;65r'#-5o ^f^S. ^J®^6 0 0 
4 ^ LTP VB-^E VA^>^V^^m'&. ^+/imOr/W 

^::^r^^7^>r/^^P VF :7 ^— :7^/wA-c 

[0 3 2 2] E L^^75-ib<7?^3t:^r^ (^<7>2iSclt 

^r^) fc<to-C(l. ;{7^^-tt6 O 0 0:e»sS5ttt^^=^'t-^» 

[0 3 2 3] *fc. iail4 0 1 6(lv--y >'^tt7 0 0 
0*5j:t/^'i+W7 0 0 1 t^m4 0 10 tCO^fBl^ilo 

TFPC4 o 1 7(c^^6^(cgig^$nao rrr- 

flSEIl4 O 1 6(^ol^Tlft^Lfc;^)^ ^<r)Um4 0 1 
4. 4 O 1 5 tTi/— y ^i/*^ 7 O O 0*5j:O^ 

^mmi 0 0 1 cOT^iioT F P C 4 0 1 7(cm^&*]tC 

[0 3 24] [^ffi^?»J 1 7 3 :*:^M^jrMl. 
fflV>-C|l5fefiSii 6 i:(i^//5Jf$ffi<7)E L^^S^M^f^S 
Lfz^J^CoV^T. 1^13 6 (A) . 3 6 (B) ^m^^X^. 

^n-r^. 1^3 5 (A) . 3 5 (B) tm\:.m^<Dh<D\t 
m\:^u^^ir$\^x\^^^<DxmM\-tm^'t^o 
[ o 3 2 5 ] m 3 6 (A) \'X^mmm<oE L^^^mt^ 
±.mmx^K>^ m3e (a) ^A-A'xm^\^fz.^mm 

$rlll3 6 (B) iCTj^-Tb 
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[0 3 2 61 MM^ll TtCt^oT, Ehmi^CDm^^W. 
^X^<yiy^—>B l^me 0 0 3 -^X^^mf^-t^o 

[0 3 2 7] ^hi.^. ^hm^^mo x'^^^Lx^mu 

6 0 0 4 ^I9:(t'6o :L(o^mue 0 0 4\t. :tiy<—U6 
*^6 0 0 4 ^Lr(i. PVC (/i^y t'^/U^ n^>f 

K) . ^Tt^^i^mm. ->v:=^->mm. pvb (:?Kyt' 

h) ^^v^-Sr i:;iiST*#^o r co^i^l^ 6 0 0 4 coi^gp 
[0 3 2 8] ^«$t6 0 0 4C04'lc;^-<-i^-^ 

[0 3 2 9] ^^ttfc^-^. z-^^/i^-^— 

6 0 0 3 i^— JE^MfP-^^ ^ :6ST*# 5o 

fn-r -5 ^i^fiil^^'cC if tt T ^ ct V ^o 

[0 3 3 0] ^fc. :t3y<—Ue 0 0 0 tLX\:X. 
tS, T/U^ ^■7':/U-;^^S. F R P (F i b e 

r g 1 a s s — R einforced Plastic 
s) PVF (/Ky t''^yV':7yU;r7-r K) y ^ /i^M.. 

-^^ "7—^ ^ /UM., T^y ^^T^^u^^/i^A^yttir y 

/^>^^y^i^>^ffiv^-5:li:;^^s-Ci:ao ^^i^. ^:^*^6 0 0 
4 LTP VB^E VA^^V^^^-^. ^+MmCOT/l- 
5 z::^ A/^^/i^i^P VF:7^/^i^j^-^^ ^ — :7^yui^tr 

[0 3 3 l]mU. EL^^;5-6£^^3t:^rSi (j^oScM 
:i^r^) (CjzoTf^. ;^7>'^— W6 O 0 0755^3^^4^ 5 

[0 3 3 2] ^S^^:(C, ^mUe O O 4 ^ffll/^T;^z<— 
OOO^^^bfcm. ^^^6 0 0 4C0iRiJ® (^Mffi) 

^^S^><t -^We 0 0 1 ^^*9fttt5o :7u— 

i.t^6 0 0 Kii^-y >^^i^ (^^^ji LT^tg-rs) 

6 0 0 2t;iJ:orgE«^tL6o wCOi:#, ix-yv^W 
6 0 0 2 i: UTIl. *?l<b14#J^i^fflV^5<0:d5$f ^ bV> 

l\ /^io. v^-y >^^$t6 0 0 2f^T'#^fctt^^^^ 

y 0 0 2<D^m^^MM^^M\^x;h^Xh^ 

[0 3 3 3] ^fc. iEig|4 0 1 6(i'>-y i^i^ue O 0 

2 «i:^t^4 0 10 ^Olf^Fpl^^iioT F PC 4 0 1 7 (cffl; 

M6^tc^i^$tv-s.o r rrMiSEii4 0 1 6^co^.^ 

riJtPJLfc;6S^ fl!l(^iEll4 0 1 4 . 4 O 1 5 t>[s]^t- L 
-C>^— y ^-t/^ta 0 0 2(DT^M^XF PC 4 O l 7tC 

[0 3 3 4] immMl 8] IIJ^t?»Jl 6ioJ:UJ||Jg^jl 
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7, 1 8-e(i7t;55T*"(-Sfet*^tL^1lli^t-?:foT 

-M^m3 7{z^ ±mmj^^m3 8 (a) ic, ^^m^ 

mSS (B) t;i73^i-o 1113 7, |1!3 8 (A) ^151^3 8 

\^\ :^mmmxit±ijmm^m^yr^\^x\^^^ii^. 

0ij£7?lij^SP<7>«5g^^*«*Jl 7. 1 StCJCt^^LTE 

JO [0335]IEI37 ^C:^^V^-C, S« 3 5 0 1 _b(C^tt h 
nfc^-r y^^i^fmTFT 350 2ti:^iP^^(ONTF 

T^ffit>T?f$^$tL^ (His^ji ~i 3#,^) o 
mxityy^i^v-hmmt\.x\^^^tK mmRxj^i^m^ 

F T ^ffi V ^ T?f^^ b r-b in I \ 

[0 3 3 6] ^fc. mS^J® ffi T F T 3 5 0 3 li^^P^ 
0^ONTFT^ffiV>rJi^^^tL5o 7.^ 
>^ffiTFT3 5 0 2C0 Ki^-T :/Sail|3 0 3 5tiSS*|3 

o 3 %\z.x-:^xnmMmmi ¥ T (o^— v%mz 037 
da^e^tc^^^nri/^^o MBjil3 0 3 9;;i^b^ 

^ y^>^mTY T 3 5 0 20^— h@«i3 0 3 9 a, 
3 0 3 9 b;5H*t/TV^ao ^S^^. m^ii^W^^^^t^tz, 
it). 1113 8 (A) T**i^— Majg|3 O 3 9S:l/y— 
5C 1313037. 3039a. 3 0 3 9 b (i 1 gco;^ L;5^^ 
Lrv^?;tv^;6^ 111^*11113 7te:^-rJ: 9 2^^c/j:oTV^ 

So 

[0337] rcoi:#. m^^J^^TFT 3 5 0 3i)-i^ 

»fL^jt^ffi T F T (1 E L m'^-^ufh 5 m^L* ^ ^j^r S fc 

[0 3 3 8] ^yh. 2^^:^^JT'tim»^^J^9^T F T 3 5 
O 3^i^>^/l-y— Mllit-C^:^Lrv^6^^ ISSfecOT 
FT^i£^iJ{co/^ff/c-7/U^y- Mnig^ L-Ct>av\ 
^^(^. «^OTFT^^^iJ(co/j:{fT^®6*3(::^-r^^ 

[0 3 3 9] ^fc. HISS (A) (C^-r<tplC. m»fc^j 
^^TFT 3 5 0 3(n^— VnMZ 0 3 7 <t/^6iBISfl 
5^? 3 5 0 4T*^^ttSm^T% m^^^JPfflTFT 3 5 0 3 
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H-5e rc;0=I:/■7='>'1^3 5 0 4^im^^J^^.STFT3 5 

nm inMM) a e o i (c^^^n. i^d-^tomJE;^^ 

[0 3 4 0] P^-^ y^l^^mTFT Z S 0 21kXim.m.U 
^^^TFT 3 5 0 3 <0_biC*iS 1 -'^ry '>^— >J^3 
0 4 1 y!i5|^tt "bn. -^rCDJLic^^fli^^tl^T^^S^m^LJ^ 
3 0 4 2;d5Jf^fiSc^iX'5o ^S^bl^ 3 0 4 2 ^ffiV^T T F 

m^-r^m^^w-mt \^x^< c ^ ^^^^^ lv\ 

[0 3 4 1 ] ^/c. 3 0 4 3{i^tt^4cOi^V^2^mi^T'/cC 

T 3 5 o 3C0 Ku>r >-t-m^6^t-Si^^n5o M^m« 

3 0 4 3 i: LTtir>^U5:-!>A^^J^. m^^^-^ti^^ 

[0 3 4 2] ^fc. $68^M (^ff^L<{i^^fli) xmm.^ 

ixfzy<>^ Z 0 A A^. 3 O 4 4b(C<t "^ff^J^^tt^t* 
(iU^tCte^-r-S) (7? + (;i^7tJl3 0 4 5;55jf^^$tL 

(5^) . G (^) . B (*) cD^fet^M/£Lfc^3tii^ 
-ft»9 5^(t"Ct5S(/^ ^3fe^^-t-5^mEL*ti^t LTfi 

tLTti. /i^y y-^^:7ai^i^>'t*^u> (ppv) 
li^^) \f=^/vti/\^^'^:/—^^ (PVK) /Jf y y'/u;*-!^:^ 

[0 3 4 3] P PV^^^ELWilSf^ LTti^-ir 

?le^c^l,c^755fe'5;d^ m^\^ ^H. Shenk, H. Becker, 0. Ge 
Isen, E. Kluge, W. Kreuder, and H. Spreitzer. " Polymers 
forLight Emitting Diodes" .Euro Display. Proceeding 
s. 1999. p. 33-37J ^^m^ 1 0-9 2 5 7 6 -^^^tClE 

[0 3 4 4] M.wm^^^%mt\^x\^. m^^^^^yt-r^ 

^/uy:xL^U>'^m^^tli'£^\^\ j^^li3 0— 1 5 0 n 
m ($?^ L< ti4 0— 1 0 0 nm) ir^nf^^l/^ 
[0 3 4 5] (ab. :l^jC±(^0iJ(t^7lf;^^ LTffiV^^C^ 



(28) 2001-94113 

54 

[ 0 3 4 6] «?»J;tt^, *:||i6«iij-eii:i< y -^-^$^5tSl->^^ 

^ffiv^Ttj^v\ -^fz. m.^mmm-^m^^Am t \.x 

[0 3 4 7] :^mmmx\t.^ytm 3045 <d±{z fed 
OT in^v^:ty=^» ^fctiPAn i (;tfyT— y 

7C >-) T-^^5jE?LaA^3 0 4 e^^ttfc^^lti^cOEL 
®<i:Lrv>-5o ^UT. :E7L^A^3 0 4 60±{r(iS 
0J^^^T'/cC6^13i3 0 4 7;^fS^(t^tLSo :$^^ife^JO 

m-^. ^ytmz 0 4 sx^^^tifz^it±mm\^M^-:> 
m^^x^j:i'fnit^^h^j:\^\ mmmm^mt vxitmit-c 

m,^t<r>it'^^^m^''h:^tfi^x^^t^^ mw^^<D^\^^ 
^%m^^ii^?^m^m^\^f:.'ikxmm.'r^fzib. -^m 

20 [0 3 4 8] mmz 0 4 7 ^TJi^fi£$tt/c^;^r*E 

^3 5 0 5;65^^-r-5o ^<f:fc. r r T*V^ 9 E 3 5 

0 5 ti. M^mi^ mm 3 0 4 3. 3045. 

iE?L^A^3 0 4 6^I/^^13 0 4 7 T*J1^^ ^ tlfc ^-Y 
:^-K^Jti-o 1113 8 (A) (C^-TJ: 9f:iili^m^l3 0 
4 3tiiij^^^ffiSt;it5i^— ifc-r^fci^. mm^W't'^'^'L 

10 3 4 9] ^ :i :^mmmx^'t. mm 30470 

_bt^$ ^i-M2^<5/v'-<— v-a >']^3 O 4 8^iS:*tru^ 
J<? -60 ||2^<2/v'-^— i^a >l^3 0 4 8 ^ Lr(^^{t:3^^ 

fm^fznmitm<tmmm^m^i^^\ roeetjii. :^si5 

[0 3 5 0] 4^Jl±Oj: 9tc:$:^^^cOE L^^^<^/Mi 

y r^A(-?^V>m«f^^Jt«^TFTi:^^-rSo t^to 
[ 0 3 5 1 ] fj::^. 2^^iS^J(7>^^ti. ^Jg^J 1-13 

mf^t&^\^u^'^t>'^xmmi-^zt7!>^'^mx^^o 
^fz. mmm2 2<Dm,^m^<om^^t L.x:^nmm(D 

[0 3 5 2] [^jg^j 1 9] :$immmxi^. mmm x s 

-So ^cCib\ 13 3 7co^i^^^?:cS>^(iE L^-^^0^:9'<!: 

li:flfL^J^S|l^TFTffttT'fe5^o-c^ ^(Di^cDrnm^-xmrn 
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10 3 5 31 ms 9lC:JoV>X. li;arL^J^a|]ffl T F T 3 5 0 

[0 3 5 4] :^mMmx*n. mmm,m (mm) 3050 
10 3 5 5] -^tr. ^mmx^j:^y<>i:^ 3051a. jo 

lE^iX^) T-/j:^m-i^i^AS3 0 5 3. TfV^z^^J^.-^ 
^Xfl^mmZOh Atmi^^fl^o C^O^'g'. ^tii3 
0 5 4;i5y^5,v'^— v-a V]^^ Lt tMt^-t'^o - pU 
r E L^^3 7 0 1 :a5Jf^fiSc$tL5c 

[0 3 5 6] :if'mm.m(om%. m^m 3052 r-i^^ u 
[0 3 5 7] f^^. :^m:mm<Dmm^. mmm 1-13 

[0 3 5 8 ] [|li6^J20] ;$:^;te^J-e(l. 113 8 

(Dm\^^^^xmA 0 (A) ~iEi4o (c) (c^i-o 

:fc5. :$;|I5S^J{-*3V>T. 3 8 0 1 (i;^ T F 
T 3 8 0 2<Dy — ^lE^. 3S 0 y'f-^^mT 
FT 3 8 0 2<7?</— MBiil. 3 8 0 4 (^m^^fflffll^ T F 5£? 
T, 3 8 0 5ll=i>'7^>i^. 3 8 0 6. 3 8 0 ,8 t^m^t 
3 8 0 7tiE L^^ir-r^c 

[ 0 3 5 9 ] lEi 4 0 (A) (i. - o(7?®^rBi-r*m5^^^ 

113 8 0 6 ^^^ii^r Lfc^-^iT^^^tJT'^^o EP*>. — 
lJ^;65m»£#t^^3 8 0 e>^^^L-^^mn^^tflhXo\^ 

mj^^tix\^^M.\^^WLt^^^. :i<Dm^. mMW^m 

[0 3 6 0] ^fc. |gl4 0 (B) li. ^mWi^W^Z 8 0 
8 Mai®3 8 0 3 ^^^ft-^itfc^'&t^^J-efo 40 

ho ^.f*5. 114 0 (B) x^t^m^mnm^ s 0 s t^- 

Ma;IS3 8 0 3 ir;65fi?:ee>/<CV^J: ^ t-^(t /cl^it ^ ^^cCo 
^-a-. MMWit^f^ 3 8 0 8 hiSa 3 8 0 3 ^ T*^ 

W®flS^^^r^-^'5wi:;&^r'#^fci6. iii^ifp^^ ^ e>i- 
I 0 3 6 1 1 ^fc. 114 0 (C) ti. 114 0 (B) (7)^ 
it.^[^^t;im»^#^^&ll3 8 0 8 Ki£ll3 8 O 3 <i: 

^trtc^tt. z.o<Dmm^n.m.Wi^f^3 s o s so 
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^fc. mMm^mz 8 o b^^- m2«I3 s o 3^Dv^-r 

^^^^ ^ b \z.mmmitirh C 

[0 3 6 2] f^is^ ^'mmm<r:>mmt. nmm i 1 

3. 1 5-1 7(7:>^fi£i:g*tm^'&*:)-ti:-C^fiS'f 5r 

[0 3 6 31 mmm2i^ mmmr s^^7r^L.t:.m3 

8 (A) . 38 (B) X\t.^m.UmmrFT 3bO 3(0 

h\zf)^t-hm&^^n'rhf^ib\^^>f>^3 5 0 

4^^tt61gigi: LTV>-5^^ =«>T'^-1h3 5 0 4^^ 
ffSi-^ri: 'b^t^T-fo^o ^ifS^J 1 9 om-g-. m^^m 
fflTFT3503^ X^xmmm 1^1 3 tc^i-J: 9 f^:^ 
M^P.^<^NTFT^fflV^TV^Sfcii^>. h^fe^lK^^ft^ 

r<7:)^^fe^S^=^>'7^>^1^3 5 O A(OiXf:>^ t UTfflll 
[0 3 6 4] :i(D^±?^m.<D^^y<\y^>^\±. 

[0 3 6 5] ^fc. ^j6S«?y2 0(^^L:rcll4 0 (A) — 
(C) (D^i^tCjoVNT^bP^t-. =I>■7^>i^3 8 0 5 ^ 

[0 3 6 6] ?iei5. ^Mmm(omm'X. nmmi--i 

3. 1 6-2 0<D^J5fe^ g*{:im^-^:b-ti:Tll*Si-^r 

l^-6r ^(i^$^-Cfo^o /<f*5ll*S^Jl 7:i>^f?^Jte0ll2 2 
I^T*. NTFT^U:pTFTI:i:*:^COnf^^^/^^TF 
T^U^p ^-V^^/^MT F T t P Ci^^lt-Tw ^ lim 9 * 

[0 3 6 7] [*;te^j2 2] 2^^?^§rll:^LT?^fi^^ 

x%^^\h/ufzim.'¥'m.^±x\z:^^m\'tmmx^ 

[0 3 6 8] ^co:^;:^®^^^^: LTti. ^fy"^:^ :^ 

00^11 3 2 ST/H 3 3 {^LTf^-To 
[0 3 6 91 113 2 (A) y-^yl-^' :x — ^r* 
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fc 19 , 2 0 0 1 , in* A:/3B 2 0 0 2. m^mm. 2 
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